{Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1900. by Munn & Co.] 


Nel pee ern Neate NEW YORK, JUNE 23, 1900. ea es 


The ‘ Seacoast” Battery. Cullum Memorial Hall, 1898. 


Battle Monument, 


Se aN a ate 
New Academy ‘Build 


else? 


Gymnasium, 1891. 


Bird's-eye View of Grounds and Buildings. 


THE UNITED STATES MILITARY ACADEMY, WEST POINT.—[See page 392.] 


386 
Suentific American. 


ESTABLISHED 1845 


MUNN & CO., - - - EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, - = NEW YORK. 


TERMS TO SUBSCRIBERS 


One copy, one year, for the United States. Canada. or Mexico......... $3.00 
One copy. one year. to any foreign country. postage prepaid. £0 lés. 5d. 4.00 


THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1845).. 
Scientific American Supplement (Established 1876) | 
Scientific American Building Edition (Established 1 
Scientific American Export Edition (Established 1878). 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order, or by bank draft or check. 


MUNN & CO., 36] Broadway, corner Franklin Street, New York. 


NEW YORK, SATURDAY, JUNE 23, 1900. 


THE BATTLESHIP OF THE FUTURE. 

A comparative study of the designs of the new bat- 
tleships which figure in the naval programmes for the 
year 1900 shows that naval constructors, bothin our 
own and foreign navies, are rapidly tending toward ‘a 
common type, which, without exaggeration, may be 
defined as a complete reversal of the ideas of battleship 
design and construction that have been prevalent 
during the last ten or fifteen years. In the last of the 
eighties and in the early nineties of the century, the 
typical battleship was essentially of what we may call 
the bulldog type, compared with which the battleship 
of the opening years of the twentieth century will be 
a grevhound in speed and.activity, while still retaining 
not a little of the bulldog’s fighting power. 

The bulldog type, for want of a better expression, is 
characterized by a hull of bulky model, short and 
broad; a slow speed of say from 14 to 16 knots; 
armor of excessive thickness, ranging from 2144 inches 
in the French ‘‘ Baudin” and the Italian ‘‘ Duilio,” and 
24 inches in the British ‘‘Inflexible,” to 18 inches 
in our own ‘‘Indiana” and “ Oregon ;” and an offen- 
sive battery of a few heavy, unwieldly and slow-firing 
guns, which weighed as much as 110% tons apiece in the 
British ‘‘ Benbow” and the Italian ‘* Duilio” type. 

During the past fifteen years there have been three 
important developments in naval material which have 
served completely to revolutionize battleship construc- 
tion. The first of these is the advance that has been 
made in the methods of armor-plate construction, by 
which increased resisting power has been obtained 
with a great reduction in weight. . The next is the im- 
provement in the manufacture of guns and explosives, 
which has been so great as to enable us to secure equal 
penetration with a gun weighing only half as much as 
those of the earlier type. 
been in the design and materials of boilers and én- 
gines, the improvements in which have enabled us to 
secure a great reduction in engine and boiler room 
weights, 
from 40-to 50 per cent in the speed of the:ship. 

A. mere recital of the leading particulars of the rota- 
ble battleships of the British navy of the past two de- 
cades tells the story of this development. The ‘‘In- 
flexible ” of the year 1881 was clothed with 24 inches of 
armor, carried four 16-inch muzzle-loading 80-ton guns, 
and attained a speed of 12°8 knots with 6,500 horse 
power. The ‘'Camperdown,” of 1889, carried 18 inches 
of armor, mounted four 67-ton guns in her main bat- 
tery, and attained a speed of 16 to 17 knots with a 
horse power of 11,500. The ‘* Majestic,” designed in 
1892, carried 9 inches of armor on her side, was armed 
with four 12-inch 50-ton guns in her main battery, and 
attained a-speed of over 18 knots with about 13,000 in- 
dicated horse power. 
present year, has 6 inches of armor on her belt, carries 
a main battery of four 50-ton guns, and has attained a 
speed of 1844 knots with about. 14,000 indicated horse 
power. In the above statement no mention has been 
made of the fact that with the decrease in the weight 
of the main battery there has been a notable increase 
in the secondary battery of rapid-firing guns, the 
‘*Ocean” carrying twelve 6-inch guns of this type, in 
addition to eighteen smaller quick-firing guns. In the 
new battleships of the ‘‘ Duncan” class, now building 
for the same navy, theside armor is only 7 inches in 
thickness ; :the battery is the same as that of the 
“* Ocean,” and the speed has been raised to 19 knots an 
hour with an indicated horse power under natural 
draught of 18,000. 

With this last-named vessel it is interesting te com- 
pare our latest battleships of the ‘‘ Georgia” class, 
which carry 11 inches of armor on the sides and are 
armed with four 52-ton guns in the main battery, 
eight 18-ton guns in the intermediate battery, and 
twelve 6-inch rapid-firing guns in the secondary bat- 
tery, while a speed of 19 knots is to be obtained with 
19.000 indicated horse power. 

Other ships than those~mentioned above show that 
the tendency to decrease the weight of the main bat- 
tery is very marked, the two British battleships of the 
‘Barfleur” type earrying a main battery of 10-inch 30- 
ton guns, and the latest battleships of the German 
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navy relying upon 9¥ inch 27-ton guns for their main 
armament. 

The designs for the new battleships to be laid down 
this year are of particular interest because they doubt- 
less are intended to embody many of the lessons which 
were taught by the naval engagements of the Spanish- 
American war. We have pointed out on various occa- 
sions, when discussing the results of the Santiago en- 
gagement, that the heavy 12 and 13-inch guns contri- 
buted very little to thedestructionof the Spanish fleet, 
the number of hits secured being less in proportion to 
the number of guns engaged than those credited to 
any other weapon engaged. Indeed, if one is governed 
solely by the actual effects produced on the Spanish 
ships, one is driven to the conclusion that the best 
armament fora battleship is that which will pour into 
the enemy a storm of smaller armor-piercing shells, 
rather than one which will depend upon the great 
damage wrought by the less frequent but individually 
more effective shots from the heavier guns. | 

In view of the fact that the latest battleship designs 
are provided with armor of from 6 to 9 inches in thick- 
ness, and that to secure destructive effects it is sufficient 
that a shell shall merely penetrate the enemy’s armor, 


_ it begins to look as though the 12-inch 50-ton slow-fir- 


ing gun is atonce too powerful and too slow for the 
work which it will be called upon to do. It becomes a 
question whether the destructive effect of a given nuin- 
ber of 12-inch shells would not be exceeded by four 
times the number of 8-inch shells, any one of which 


‘would be capable of penetrating the armor of the latest 


type of battleship. It isevidently these considerations 
which have led to the design of the new battleships for 
the Italian navy, which, on a displacement of 8,000 
tons, and with armor of a maximum thickness of 6 
inches, are to carry no gun heavier than the 8-inch; 
the main battery consisting of twelve of these very 
effective weapons carried in pairs in six separate tur- 
rets, disposed on the same plan as that adopted in our 
own battleship ‘‘Iowa.” The secondary battery con- 
sists of twelve 3-inch rapid-fire weapons. These 8-inch 
guns are to be of extremely high velocity, and their 
rapid-fire mechanism will enable them to fire at the 
theoretical rate of five shots per minute. Another re- 
markable feature in these ships is that they are built 
with very fine lines, and sufficient engine power to 
drive them 23 knots an hour. Possessing such great 
speed and maneuvering ability, a vessel of this type 
could steam swiftly within a range at which the 
enemy’s armor would be penetrable by her 8-inch 
guns, where she would be able to concentrate no less 
than eight of these weapons, and pour in a storm of 
armor-piercing projectiles which might well demoralize 
the crew and wreck the gun positions of the enemy be- 
fore his heavy armor-piercing guns could get in a dis- 
‘@bling shot, It must be remembered, moreover, that 
two of thése 8,000-ton vessels could probably be con- 
structed for but little more than the cost of one of the 
15,000-ton battleships of the kind that our own and the 
British governments: are.now constructing. It is prob- 
able that the predominant type of the next decade will 
approximaté more to the latest Italian battleships 
than it will to any existing type to-day. 

ST to 
ELECTRIC FURNACE LITIGATION—AN IMPORTANT 
PATENT: DECISION. 

On June 9, 1885, two patents were granted to EK. H. 
and A. H. Cowles for electric smelting furnaces, which 
embodied the first noteworthy improvements in the 
electric reduction of metals from their oresthat had 
been made since the day when Sir Humphrey Davy suc- 
ceeded in producing potassium and sodium by the elec- 
tric current. Before the invention of the Cowles 
brothers, electric furnaces consisted either of two ear- 
bon terminals* between which the substance to be 
heated was placed,-or of an incandescent rod of highly 
resistant material, such as carbon, which acted as a 
heating-core. Although ‘the heat obtained by these 


-methods was more intense than any which had been 


previously produced, it was not intense enough for 
the purposes of the electrochemist. The Cowles 
brothers discovered that by mixing granulated carbon 
with the ore to be treated, the temperature was very 
considerably raised, that the current was uniformly 
distributed throughout the mixture’ and was not 
confined to a central point, and that more metal 
was reduced, since the carbon was consumed in the 
oxygen of the ore. 

The possibilities of the electric refinement of ores 
created by this discovery seemed almost boundless. 
Experiments.were made with numerous metallic ores. 
Finally, the Cowles endeavored to produce rock crystals 
by fusing sand in the intense heat of their furnace. 
Grains of carbon were arranged in a core about which 
couumon sand was heaped. When the furnace was 
opened, beautiful, clear crystals were found, which 
Alfred Cowles thought were pure silicon reduced from 
the silicon oxide of the sand. 
ited as curiosities (for never before had silicon been re- 
duced from its compounds), and were finally deposited 
in a metallurgical museum and forgotten: The Cowles 
brothers abandoned further experiment and began the 
electrical reduction of aluminium. 
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In the meantime another investigator, Mr. E. G. 
Acheson, had been experimenting with the electrical 
furnace, and, for five years before the Cowles patent 
was issued, had been endeavoring to produce artificial 
diamonds and abrading substances. In one of his ex- 
periments he mixed coke with clay and obtained 
greenish-purple crystals harder than diamonds, which 
crystals he regarded as compounds of aluminium and 
carbon, and named ‘carborundum.” Accurate an- 
alysis showed that the crystals were really silicon 
carbide. 

A company was started anda plant erected for the 
purpose of making carborundum. The process of 
manufacture was improved. The coke and clay were 
no longer indiscriminately mixed ; buta core of coke- 
kernels was employed, together with a powdered 
charge, containing the silicon in the form of sand and 
a proportion of granulated coke, salt, and sawdust. 

‘The crystals of carborundum which were exhibited 
at Chicago in 1893 were recognized by Alfred Cowles as 
identical with those which he had regarded as pure 
silicon. An infringement suit wasimmediately begun ; 
and for six years the courts were engaged in deciding 
who was the inventor of carborundum. 

The first trial was decided against Cowles. It 
was held by Judge Buffington that Acheson’s process 
presented such radical differences from Cowles’ that. 
the charge of infringement could not be sustained. He 
stated that Cowles’ object was reduction ; Acheson’s, 
composition. One reduced a substance already known ; 
the other by synthesis produced a compound not 
known in the arts. A more vital distinction between 


“the two inventions is the difference in the methods 


employed. In Cowles’ furnace the charge constituted 
the core; in Acheson’s process, on the other hand, coke 
alone was used as the core and the charge was banked 
about the core. Inthe one case an excess of carbon in 
the charge was necessary ; in the other, no excess was 
required, nor was any used. 

Despite the diverse lines on which Cowles and 
Acheson worked, an appeal taken from Judge Buffing- 
ton’s decision resulted in a reopening of the case. The 
decision which has been handed down by Judge 
Bradford in the new case is contrary to that originally 
rendered, and, if sustained, may possibly cripple an 
industry which has become one of great importance in 
America. Not only the Carborundum Company but 
also other manufacturers who employ the electrical 
furnace will be affected. Judge Bradford has confined 
himself chiefly to a discussion of the relative arrange- 
ment of the carbon and the substance to be treated. 
The Cowles brothers, he finds, conceived the broad 
idea of mixing the granulated carbon with the silicon 
or other metal to be treated. 

Admitting that the idea of producing a mixture of 
granular carbon and ore originated with Cowles, it 
must be confessed that the improvements devised by 
Acheson are such as to distinguish his process so clearly 
from -his rivals that he seems to be cleared of the 
charge.of infringement. . To us it appears that Cowles’ 
method consists merely in producing a mixture of car- 
bon and ore which was electrically reduced, and that 
Acheson’s process consists essentially in mechanically 
aiding the work to be performed by the current, by 
methodically arranging the charge epntaining the ore 
to be reduced about a central core of carbon. 

There is, indeed, an analogy between this case and 
the Bessemer-Kelly controversy of a few years ago, 
The evidence presented at the time suggested that 
Kelly had stumbled upon the great secret, possibly 


‘without fully appreciating its value—certainly without 


the ability to give it proper mechanical expression. 
Bessemer not only discovered the principle of decar- 
bonization by blowing air through molten iron, but 
also (a far greater task) invented the converter with 
which tke process was rendered possible on a com- 
mercial scale. Cowles produced in a laboratory experi- 
ment a substance whose sphere of usefulness, as de- 
cided by himself, was a shelf in a metallurgical 
museum. Acheson set out to make a commercial pro- 
duct on a commercial scale, and succeeded so well that 
his ecarborundum has already proved itself of the 
greatest value in many of the industries and arts, 
i 
AN EXPERIMENT ON THE ROMAN CAMPAGNA 
WITH THE MALARIAL MOSQUITO. 

Two physicians, Drs. Sambon and Low, of the 
School of Tropical Medicine, are to live in the most 
malarious section of the Roman Campagna, the ex- 
penses being borne by agrant from the British gov- 
ernment. They are to occupy a mosquito-proof hut, 
in order to demonstrate that malaria is contracted only 
through inoculation by the mosquito. If by October 
they have not had the fever, they will prove, in a 
practical manner, the truth of a theory, the results of 
which may save thousands of lives. Scientific men 
have long held this view as to the spread of malaria, 
but the public must also be convinced of it. The hut 
is to be provided with wire gauze door and window 
screens and other devices, for rendering it mosquito- 
proof. The observers and their servants will live in 
this hut. ‘l'hey will go where they like during the day, 
but for an hour before sunset until an hour after 
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sunrise they will remain in the hut. The roof over- 
hangs the walls for about three feet around the entire 
building, and reaches to within eight feet of the 
ground. The window openings are thus protected 
from the rays of the sun, and to guard against the 
mosquitoes there is a permanent wire gauze screen of 
no fewer than seventeen meshes to theinch. There 
is a space about eighteen inches deep left open around 
the entire house immediately under the overhanging 
eves. This opening is fitted with wire gauze similar to 
that provided for the windows, and every precaution 
against the entrance of the mosquito is taken by hav- 
ing similar wire gauze fitted into the ventilating panels 
let into the ceilings of all the rooms. There are double 
doorways to the house. The floor is composed of 
tongued and grooved boards. The outer walls are 
covered with felting, and are boarded on. the outside 
with rabbeted planks. The roof is constructed of 
tongued and grooved boards covered with woven wire 
roofing-felt. It is not only waterproof but airtight, 
and prevents the escape of cool air, which at night will 
tind its way into the air tank created by this form of 
roof. The physicians will not take any quinine or 
other precautions against the dreaded malaria. It is 
their intention to mix freely with the inhabitants. In 
Italy two million people have malaria every year, and 
of this number, fifteen thousand die. If the experi- 
ment proves successful, it is probable that similar 
houses will be built in Africa and India. 

The mosquito always exists in malarial regions, as 
far as has been investigated. If patients suffering 
from malaria comeinto the region, then the mosquito 
becomes infected and spreads the disease. Whether 
the insect can acquire the parasite from any other 
source than man has not been settled as yet. It is not 
probable, however; so far as it is known, malaria has 
never been acquired primarily in uninhabited regions. 
Thus explorers after passing through a country that 
would naturally be supposed to be malarious seem to 
be immune until they reach the coast, where the mos- 
quitoes are abundant, and the insects are able to ob- 
tain the parasites from those suffering from the disease. 
An example of this is shown in Reunion Island, where 
there was no malaria until 1869. Inthat year a party 
of colonists came from India, and some of them suffered 
from malaria. The result was that the disease becaine 
very prevalent upon the island. The malaria spreader 
is the anopheles mosquito. It is a curious fact that they 
rest on a wall with their bodies at right angles to the 
surface, instead of flat against it as is the casein the 
ordinary mosquito. The anopheles mosquito lays its 
eggsin stagnant water. If all the pools of stagnant 
water were removed, the pest would not breed. 

Dr. Low has discovered that the terrible tropical 
disease of elephantiasis is directly traceable to mos- 


quito bites, and not, as has always been held, to drink- © 


ing impure water. 
—______ —__+¢-e________ 
CURIOUS THINGS IN CLOUDS. 
BY GEORGE J. VARNEY. 

There are many actions of kites, when either well up 
in the sky or in the process of mounting, that are both 
surprising and puzzling to most observers. For in- 
stance, when one of those white-topped, peaked and 
bulbous masses of summer cloud, the cumulus, passes 
over a kite, the latter rises and follows after it as far 
as the string will permit, and high fliers even pass up 
through these, and may soar hundreds of feet higher. 

Sometimes in midsummer the cumulus extends to a 
height of eight or nine thousand feet, while its base 
may be two or three thousand feet above the ground. 
In spring and autumn these clouds, are very much 
lower, and their depth is not half so great; while in 
the winter the cumulus rarely exists, because of the cold. 

As soon as a kite enters one of these clouds, it begins 
to gather moisture. Jn the-chillier atmosphere above 
the snow-like peaks and domes the moisture freezes ; 
and if the kite is quickly drawn down, its surface will 
have a beautiful covering of extremely small ice crys- 
tals. This will sometimes happen also with the nim- 
bus. The experiment helps us to understand better the 
structure of ‘clouds and the formation of rain and snow. 

A block of ice, as it is taken to the icehouse, gener- 
ally shows two or more layers differing in color and 
texture, having been frozen at different times and 
under different conditions of temperature and wind. 
Similarly, there are layers or strata of atmosphere, one 
above the other in the sky, marked by different tem- 
peratures and other features. A stratum of the atmos- 
phere is usually about a thousand feet deep, some- 
times much more. Generally, too, the air of these 
various strata is flowing in different directions, which 
we may note by.the movement of the clouds peculiar 
to these elevations. 

In the region next above the cumulus another forin 
of cloud, the stratus, has its home. In these the 
colder, denser vapor is extended horizontally in long 
™Masses, more or less thin and splintery. 

Far above the stratus floats frequently a cloud of 
more ethereal appearance, the cirrus. It is always 
somewhat in the form of a brush of long plumes, or of 
long, untrimmed horse tails tossed by the wind. These 
clouds are composed of exceedingly delicate feathery 
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erystals. As the cirrus is the highest of the clouds, so 
the nimbus, or rain cloud, is the lowest, its usual alti- 
tude being from five hundred to a thousand feet. 

The different elevations of the several kinds of cloud 
depend chiefly upon the variations of the temperature 
in the atmosphere; all kinds being generally lower in 
winter thaninsummer. Indeed,in winter the nimbus 
may almost drag on the ground; being observed as a 
dense mist, often descending in the form called ‘‘ driz- 
zle” and ‘‘ Scotch mist.” 

The beams of stratus lie horizontally, often piled 
beam upon beam, of various lengths; and, if not too 
far above the horizon, individual clouds appear as 
though at different levels; while the cumulus may 
spread out in thick fleece-like masses, and, instead of 
towering like mountains, approach the stratus form. 
Both these kinds of cloud sometimes lie in wavy lines, 
indicating in the respective stratum a rolling-wave 
movement of the atmosphere; while more frequently 
they will have an appearance that suggests a water 
surface broken by gusts of wind. 

To determine the height of clouds, an observer at 
each of two stations a mile or more apart measures the 
angle and altitude of some point of a cloud, the iden- 
tity of which is ascertained from conversation by tele- 
phone; while synchronism in the observations is se- 
cured by the beating of electric pendulums, This is 
the method used at the celebrated observatory at Up- 
sala, in Sweden. 

Another method for obtaining the elevations, prac- 
tised at Blue Hill Meteorological Observatory, near 
Boston, Mass., is (if the cloud is a low one) to measure 
its angle from the observer, and ascertain the distance 
of its shadow on the landscape by a local map of large 
size; the angle of the sun being obtained usually from 
astronomical tables. Thus the elements of a triangle 
are in hand, and by these the height of the cloud is 
readily determined. Its velocity ‘may be learned by 
timing the passage of its shadow from point to point 
of known distance. ; 

Another Blue Hill method of measuring the height 
of low clouds at uniform elevation is to send up kites 
into and through them. The length of the kite line, 
and its angle at the moment when the kite disappears 
in the cloud, give approximately the height of its 
lower surface ; and the records of the barograph (the 
recording barometer) and hygrograph (the recording 
hygrometer), both connected with a diminutive clock, 
the instruments carried up by the kites, mark the 
upper limit of the clouds; and thus their depth is 
made known. This is found to vary, in different kinds 
of clouds, from hundreds to nearly three thousand 
feet. Still another method that is frequently con- 
venient for determining the altitude of the nimbus, 
low stratus, and the lower limit of the cumulus, is the 
noting of their height on the side of a mountain. For 
learning the altitude of very high and uniform cloud 
strata, the only practicable method is furnished by 
their illumination at night, as by brilliantly lighted 
cities. The angle of a straight line from the observer 
to the brightest spot of the stratuim, the distance of 
the source:.of illumination being known, we may 
readily ascertain the length of the vertical side of the 
right-angled triangle. 

The mean height of the loftiest form of cloud, the 
cirrus, is found to be about twenty-nine thousand feet, 
though it has sometimes been observed at an elevation 
of forty-nine thousand feet—nearly nine miles. The 
mean altitude of cumulus clouds is about four thou- 
sand six hundred feet; but the top of the cumulo- 
nimbus, or thunder shower cloud, is rarely more than 
twenty-three hundred feet, while these often sink to 
six hundred feet when they enswathe hills of no great 
height, sometimes leaving their tops quite dry. 

The average velocity of cirrus clouds is about eighty- 
nine miles an hour, while in winter they have some- 
times been known to travel at the rate of two hundred 
and thirty miles for the same time. 

a 
EXPERIMENTAL FORMATION OF THE FLUORIDES 
OF SULPHUR. 

Messrs. Henri Moissan and P. Lebeau have pre- 
sented to the Academie des Sciences an account of 
their experiments in the formation of the fluorides of 
sulphur; these they have been successful in producing 
by the nse of glass vessels, as Moissan has previously 
shown that glass is not attacked by fluorine gas when 
perfectly pure. A glass tube closed at one end is filled 


_witb fluorine by displacement, and after closing the 


end with a glass plate it is turned into a mercury 
trough. The fluorine acts but slightly on the mercury, 
forming a layer at the surface. 

Into the atmosphere of fluorine is passed a fragment 


of sulphur, supported by a platinum rod. As soon as - 


the sulphur comes into contact with the gas, it takes 
fire, being surrounded by a livid flame, and the mer- 


cury rises in the tube. The gas remaining after the | 


combustion: of the sulphur is not absorbed by water, 
and only partially by potash solution. The portion of 
gas remaining, after treatment with an alkaline solu- 
tion, is very stable and is acted upon only by sodium 
vapor, ete. 

In the preliminary experiments at least two new 
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compounds were obtained: first, a gaseous body not 
acted upon by water, but absorbed by potash solu- 
tion ; second, a gas not absorbed either by water or by 
alkaline liquids, but decomposed by sodium vapor. 
The experiment was repeated a number of times to ob- 
serve whether both gases were produced, but the result 
was always the same, no matter what proportions of 
sulphur and fluorine were used. 

One of the gases has been separated by treating with 
potash solution, and its composition and properties 
have been studied. The gas is a perfluoride of sul- 
phur, as is shown by analysis. To obtain a consider- 
able quantity of the gaseous mixture containing the 
perfluoride, a small copper vessel containing 5 to 6 
grammes of sulphur is placed in a copper tube whose 
ends are closed by screw-caps. The tube communi- 
cates on one side with the electrolytic fluorine appa- 
ratus designed by M. Moissan, and on the other to a 
copper tube spiral for condensing the gas, this being 
surrounded bya freezing mixture of carbonic anhy- 
dride and acetone, giving a temperature of -80°C. The 
other end of the spiral passes into a glass flask, in 
which circulates a current of nitrogen, this being 
passed into the apparatus for some time before the ex- 
periment. The current of fluorine is then passed for 
about two hours, after which the sulphur has almost 
entirely disappeared from the vessel, the copper not 
being attacked ; the sulphur has combined with nearly 
all the fluorine. The spiral condenser is taken off and 
a copper tube attached to it, whose other end plunges 
into a mercury bath. When the temperature of the 
spiral rises, the mixture of fluorides, which has been 
liquefied or solidified, takes the gaseous from and is 
collected in a flask above the mercury. 

A liter of the mixture is placed with a concentrated 
potash solution for several hours, thus absorbing all 
but the perfluoride of sulphur. This gas has the form- 
ula SF., and is colorless, inodorous and non-combusti- 
ble. It solidifies near —55° C. to a white crystalline 
mass. The gas is but slightly soluble in water or 
alcohol. Although rich in fluorine, it appears to be 
very inert, and its properties resemble those of nitro- 
gen. It is not decomposed by potash in fusion, nor by 
chromate of lead; it is decomposed by the electric 
spark, and upon mixing with hydrogen and treating 
by the spark in a closed vessel, the volume is dimin- 
ished with the formation of a solid which deposits 
upon the walls of the vessel. 

The action of various bodies upon the gas has been 
observed. Chlorine or iodine have no action upon it ; 
oxygen, under the action of the spark, decomposes it 
with the formation of woolly masses of a brown color, 
this being a mixture of the products of decomposition ; 
if the spark is less strong, an oxyfluoride is produced. 
Sulphur at the temperature of fusion has no action up- 
on it, but if superheated in a bell-glass, it decomposes it 
into products containing less fluorine ; selenium has an 
analogous effect. Phosphorus and arsenic have no 
action upon the gas, nor have boron, silicon or carbon 
heated to redness. 

Of the metals, sodium has no action, and its bril- 
liancy is not tarnished in the gas, but at its boiling point 
the surface takes a grey layer and when the sodium 
vapor is produced in abundance, the combustion takes 
place with brilliant incandescence and the gas is 
rapidly absorbed. Calcium is only tarnished by the 
gas ; magnesium takes a white layer upon exposure to 
it. The experimenters are continuing their researches 
upon this new produet, and will take up the study of 
the second gas produced by the reaction. 
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DEATH OF DR. PAUL GIBIER. 

Dr. Paul Gibier, the head of the Pasteur Institute 
in the United States, was killed in a runaway accident 
at Suffern, N. Y., on June 9. He was born in France 
in 1851, and after graduating from the medical uni- 
versity at Paris, became Assistant-Professor of Com- 
parative Medicine. In 1885, the French government 
sent him to Spain to study the outbreak of cholera 
there ; and in the following year he was sent to the 
south of France to study the same disease. In 1888, 
the same government sent him to Havana to study 
yellow fever. On his way home he stopped in New 
York. He returned the next year, 1890, and started 
the Pasteur Institute in this country, a specialty of 
which was originally the preventive treatment for 
The anti-toxines were all within its 


scope. 
. ——_—_—_______ ++» __-_____. 


; AN ACETYLENE GAS EXPLOSION. 

: A Brooklyn inventor had been engaged for some time 
in building an acetylene gas tank to supply light to 
his home. After it was completed he turned on the 
gas and lighted a match to locate leaks. An explosion 
took place, he was lifted off his feet and hurled across 
the room, and he died a few hours later. The tank 
was blown through the ceiling and roof, leaving a hole 
about six feet square. This is one of the most serious 
accidents which has occurred in some time in the use 
of acetylene gas, and emphasizes the fact that amateur 
generators should be carefully tested before they are 
put to practical use. Too much care cannot be taken 
on this point. 
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THE FIRST SUBMARINE CABLE. 
BY W. F. BRADSHAW, JR. 

The first successful application of submarine tele- 
graphy undoubtedly was due to Cyrus W. Field, of 
New York. Bat the idea and the first practical appli- 
cation of it, as Mr. Field himself has generously ac- 
knowledged, must be credited to John Boyd Sleeth, a 
Tennessee River steamboat captain. 

Captain Sleeth was born at Allegheny, Pa., No- 
vember 21, 1826, and died at Paducah, Ky., March 
12, 1895. For several years he was on one 
of the old ‘‘broadbow” boats that plied 
on the Mississippi and Ohio Rivers. Then 
he settled at Paducah, and in 1845 was in the 
employ of Mr. Tal Shafner, who had charge 
of the telegraph line at Paducah, which con- 
nected St. Louis ::nd Nashville. The Ohio, 
at Paducah, is so:nething over a mile in 
width, that being the point of its confluence 
with the Tenncssee. The rivers meet at an 
acute anglc, and the backbone ridge between 
them breaks opposite the city into two 
islands. It was by means of one of these 
islands that Mr. Shafner found it possible to 
run his line across both rivers. He erected 
tall staffs, one on the Kentucky shore at Paducah, 
another on the islands, and a third on the Illinois 
shore. ‘The wires of the line across the Ohio at Paducah 
were strung upon lofty poles high above the stacks of 
passing steamers, which cleared the line in low water 
seasons, but struck the sagging wires and tore them 
down when the rivers rose. Great difficulty was ex- 
perienced in keeping the wires sufficiently high and 
taut to avoid such accidents. Young Sleeth knew 
something of the principles of insulation, and the idea 
of laying an insulated wire across the river bed occurred 
to him. His idea was received with some skepticism 
by Mr. Shafner until he proved its feasibility by experi- 
ment. About a year later the local management con- 
sented to let him make the experiment of running an 
insulated wire across the river. The work of insulating 
the wire was slow and uncertain; little was known about 
insulating materials, and the workmen were ‘‘ day” 
laborers, entirely ignorant of the nature of the task, 
who had to be watched incessantly. One of the eye 
witnesses, Captain Wes Cooksey, has 
given the following description of the 
manufacture of the first submarine cable: 

The wire chosen for use as the cable pro- 
per, one strand, was stretched along the 
float and wrapped first with canvas, such 
as was then used for roofing steamers. 
The canvas had been soaked thoroughly 
in hot pine tar pitch. The covering pro- 
cess was continued until the wire was 
about half-an inch in diameter and then 
it was guarded by a wire of a slightly 
smaller size, this being placed parallel, as 
is now the custom. It was then wrapped 
by loose coil with another wire of the 
same size. The number of wires laid par- 
allel to the cable outside of the canvas 
insulation was eighteen. The cable was 
made in sections, which were joined be- 
fore being laid. Just how long it took to 
complete the insulation is not known, but 
it was several months. The cable was 
over a mile long, and when laid was reeled 
off from the end of a large ‘‘ broadbow” 
boat in tow of a steam craft. The work of laying was 
attended with some difficulty and required several days. 
The first test was very successful, and the wires worked 
admirably for several weeks ; then the pitch insulation 
of course became water-soaked aud the cable began to 
“stick,” as the 
operators say, and 
was soon aband- 
oned as worthless. 
But the idea had 
proven practica- 
ble, provided a 
better insulation 
could -be found. 
Some months 
later Mr. Field 
sent a representa- 
tive to Paducah 
to see Mr. Sleeth. 
An offer was made 
him to continue 
his investigations, 
and form a part- 
nership. Mr. 
Sleeth was then in 
very moderate cir- 
cumstances and 
had to decline the 
offer. The local 
Management 
went back to the 
overhead wire, 
and the unsuccess- 
ful cable was 
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soon forgotten. Mr. Sleeth returned to boating, and 
was soon after made captain of a Tennessee River 
steamer. He fought through the civil war in the Con- 
federate service under General Roddy, and came out a 
captain. After the war he went back to the river. 
Strange to say, he never patented his cable, or made 
any attempt to do so, but abandoned it entirely after 
the first failure. Mr. Robert Sleeth, of Pittsburg, Penn., 
wrote to Mr. Fields in 1891, asking him about the truth 
of the report of his having sent a representative to see 


A PORTION 


OF THE FIRST SUBMARINE CABLE. 


the captain, Mr. Sleeth’s brother, and discuss the ‘dea 
of an insulated cable. Mr. Sleeth has the letter Mr. 
Fields wrote in reply, acknowledging the facts as stated., 
About three years ago the end of the cable was found 
on the Kentucky side of the Ohio River, during the low 
water in August, and the accompanying illustration is 
a photographic reproduction of a piece filed off and 
now in the possession of Mr. James B. Sleeth, of Padu- 
cah, son of Captain Sleeth. 
—_____—_- + 0+ _____-____ 
ARMORED TRACTION ENGINE AND TRAIN. 
Theeventsof the South African war have proved that 
the problem of transportation has been rendered if 
anything more difficult than ever by the changed con- 
ditions of modern campaigning. The wastage in horses 
alone in the army under Lord Roberts was estimated 
at one time to amount to 5,000 a month. It was inevit- 
able that in an age so mechanical as the present, at- 
tempts would be made to substitute steam power for 
the horse and the ox, and the armored traction engine 
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bullet-proof plates tested to withstand rifle fire at 20 
yards range, or splinters from shells. Each vehicle is 
intended to carry one 5-inch or 6-inch howitzer on its 
carriage, and a4°‘7-inch naval gun arranged for th. 
same carriage as the howitzer. It can also be used, if 
necessary, to carry ammunition, stores or men. The 
train is fitted with a special arrangement of wind- 
ing drum and steel cable, which enables it to cross 
spruits and other difficult, soft, or steep places, by 
winding, should the train be unable to travel direct. 

The most perplexing problem that faced 
the constructors in designing the engine 
was the effectua! and adequate protection 
of all the vital parts, yet in such a manner 
as not to interfere in any way with the 
easy manipulation of the engine by the 
driver and steersman. Then, again, special 
attention had to be given to the boiler— 
blowing off, washing out and cleaning— 
lubricating the working parts of the engine, 
the use of the winding forward drum, the 
proper paying out of the cable, and so forth. 
These arrangements necessitated a special 
construction throughout. 

The locomotive is Fowler’s compound, 
spring-mounted type, specially designed and built to 
earry armor. The latter is so arranged that if the 
exigency arose, it could be easily dismounted, and then 
the engine would be similar to the army service type, 
which is now being used with great success in South 
Africa. The boiler is constructed to work at a pressure 
of 180 pounds to the square inch. The power is trans- 
mitted from the crankshaft to the hind axle by a train of 
cast steel gearing, witha self-acting differential gear on 
the main axle. Theratio of the gear is such that a speed 
of 114 to3 miles per hour is made in slow gear, about 
214 to 44g miles per hour in middle gear, and about 6 to 
8 miles per hour in the fast gear. These speeds can be 
increased if desired by simply running the engine 
faster. The capacity of the water tanks is sufficient 
for arun of from 10 to17 miles, according to the weight 
hauled by the train and the conditions of the road 
upon which it is traveling. 

All parts of the engine, with the exception of the 
road wheels, are protected from rifle fire, and all levers, 
rocks, and lubricators are arranged so 
that they can be adjusted from the foot- 


ARMORED WAGON, OPEN TO RECEIVE A FIELD GUN. 


and train, herewith illustrated, represents the most 
successful design for military traction in the field that 
has yet appeared. 

Each train consists of a special road locomotive and 
three or four wagons, all armored with special steel 
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ARMORED TRACTION ENGINE AND TRAIN, BUILT FOR SERVICE IN SOUTH AFRICA, 
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plate. The driving wheels are of special 
construction and measure 7 feet in dia- 
meter by 24 inches in width, with the 
section strips for giving increased ad- 
hesion on the veldtsand on sandy ground. 
The armor is of bullet-proof plates manu- 
factured by Messrs. Cammell & Company, 
of Sheffield. Every plate was tested by 
the War Office officiais at 20 yards range 
point blank with Lee-Metfurd and Mauser 
bullets, which were found to have no 
appreciable effect upon the plates. The 
driver and steersman are inclosed in a 
large cab, access to which is obtained by 
a small door inthe rear. Lookout holes 
provided with special shutters, convenient 
for the engineers in charge of the locomo- 
tive, are provided in the cab. 

An important advantage possessed by 
this locomotive is that it is mounted en- 
tirely on laminated springs, with an ar- 
rangement of suspending levers, etc., 
which enables the engine to attain a high rate of speed, 
even upon rough ground, without affecting the true 
working of the driving gear in the slightest degree, 
and yet at the same time reducing the oscillation risk 
of damage toa minimum. In fact, without this spring 
gear, it would 
have been im- 
possible to have 
successfully ar- 
mored the engine. 

The general de- 
sign of the wagons, 
and also the de- 
tails regarding 
their protection 
from rifle fire, 
were prepared by 
the War. Office. 
The main frame 
is constructed en- 
tire of steel scant- 
lings with ‘an ar- 
rangement of 
springs which 
yields sufficient 
elasticity to en- 
able the wagons 
to ride steadily 
when traveling 
over rugged 
country. The 
wheels are speci- 
ally built with 
hard steel tires 
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12 inches wide, and the hind wheels have a wide 
gage to give the utmost stability to the vehicle. 
The front wheels are narrower in gage, in order to 
allow sharp locking for turning corners with precision 
and safety. 

The wagon bodies are built of bullet-proof steel one- 
quarter of an inch thick and absolutely 
Mauser-proof. The lower part of the 
body is made a fixture to the frame. The 
upper portion is formed of three flaps on 
each side hinged to the lower part of the 
body, and wade either to fix up when re- 
quired or to close down in the form of a 
ridge. The steel of which the flaps are 
made is impervious to rifle fire at a range 
of one hundred yards. By forming a 
ridge, when closed down, very slight dam- 
agecan be inflicted by rifle fire, since the 
bullets strike the object at a sharp angle, 
and simply ricochet. 

When the flaps are open, the wagon can 
be utilized for the accommodation of 
men, who, if necessary, can maintain a 
fire upon the enemy through the small 
loopholes which are provided. Asin the 
case of the locomotive cab, these loop- 
holes are fitted with shutters, which are 
made readily adjustable, so that any sized 
opening may be obtained. Our illustra- 
tion of the complete train comprehen- 
sively shows how this idea is successfully 
carried out. The wagon next to the en- 
gine has the flaps closed down, as would 
be the case if the vehicle were carrying 
ammunition or stores. The movements 
of the flaps are actuated from the steel 
ribs by check ropes. The second vehicle shows one 
flap let down; while the third wagon shows the flaps 
open, and also the arrangement of the adjustable 
shutters, 

The brake power, which is powerful and ample, can 
be applied either from the exterior or the interior of the 
vehicle, whichever occasion demands. A spring coup- 
ling-bar is provided for every wagon, also suitable coup- 
ling arrangements at the tail end, either for yoking up 
to another wagon, or for engaging with 
the trail end of a howitzer, as shown in 
our illustration. Each wagon is equipped 
with a pair of incline ramps or trackways 
which are intended to facilitate the load- 
ing of the vehicle with .a howitzer, naval 
gun, etc. 

——s 0-2 0 —__—_- 
ELECTRICAL COAL-MINING MACHINES, 
BY FRANK C. PERKINS. 

Because of their compactness and the 
ease with which they can be manipulat- 
ed, electrical coal-cutting machines have 
won their way into extensive use, and 
have served to greatly increase the out- 
put of those mines in which they are em- 
ployed. The electric motor as applied to 
chain coal-cutting machines is both eco- 
noical and safe, and facilitates greatly 
the rapid placing of the product on the 
market. It may be of particular interest 
to look into the actual working conditions 
of this type of machine as shown in the 
accompanying illustrations, 

The Longwall coal-mining machine is 
generally used where the space for opera- 
tion is limited and there is a call for an 
especially compact machine. The illus- 
tration, Fig. 8, shows a machine whose 
total height is only 18 inches ; its width, 
without wheel, 3 feet 9 inches ; and its length over all, 
8 feet 2inches. The entire machine is built of steel, 
and the cutting is done by means of cutters inserted 
in the periphery of a horizontal cutter wheel. This 
wheel swings on a bearing, so that it is adjustable in 
a horizontal plane, being so arranged in order to fol- 
low the variations in the floor of the mine. Asa single 
rail only is required, it is known as the single- 
track Longwall machine. The accompanying illus- 
tration shows the method of bracing the track on 
which the machine runs, 
and also shows the cutter 
in the wheel and the bevel 
gears by which it is driv- 
en. The wheels will un- 
dercut 3,4, 5 or 6 feet in 
depth with a kerf or width 
of cut of about four inches. 
Theelectric motor required 
for a machine of this type 
is much more powerful 
than those found necessary 
in the chain coal-cutting 
machines described later. 
The speed of cutting can 
be varied according to the 
character of the material 
in which the cutting is be- 
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ing done, and can be changed without stopping the 
machine. 

The Jeffrey electric chain-cutting machine, seen in 
Fig. 2,was photographed as it was making a cut in oneof 
the mines of the Pocahontas District in West Virginia. 
This shows a very. deep vein, where there is plenty of 


Fig. 1—ELECTRIC, CHAIN, CUTTING MACHINE MAKING VERTICAL CUT. 


room to work ; but where the veins are very low, the 
cramped condition of the miners renders the operation 
of the machine more laborious. These electric chain 
coal-cutting machines are built up of three distinct 
parts, including the electric motor and carriage, the 
outside frame, and the inside or cutting frame. The 
motor is of the multipolar type, having ironclad arma- 
ture and two field,;coils. The field frame is of cast 
steel and surrounds the field coils and armature, pro- 


Fig. 2.—ELECTRIC, CHAIN, CUTTING MACHINE UNDERCUTTING THE COAL, 


tecting them from injury. The bearingsare lined with 
bronze bushings, no babbitt being used. The carriage 
is made of cast steel, with motor supports made solid 
with the body. Italso contains the main drive-shaft 
bearings. The outside or bed frame consists of two 
steel channel bars, firmly fastened together by means 
of heavy steel braces. A stout steel casting joins the 
channel bars at the front of the bed frame and forms 
the guide for the inside frame. 

The inside frame, called the cutter frame, consists of 


Fig. 8.—LONGWALL COAL-CUTTING “MACHINE, WITH HORIZONTAL CUTTING WHEEL. 
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a forged steel center rail, a cutter head, and two steel 
guides in which the cutter chain runs. This chain ma- 
chine is built to undercut 5 feet deep and 44 inches 
wide. It can be used in different veins of coal varying 
in thickness from 2 to 3 feet, as the height of the ma- 
chine over all is only 1844 inches. The motor is of the 
multipolar type and is used on circuits of 
220 or 500 volts potential. 

In using these coal cutters the only 
preparation necessary is the stringing of 
the wires. Then the machine, mounted 
on its truck, is taken into the room where 
the cutting is to be done and delivered 
to the face of the coal, the truck running 
onthe wooden rails or temporary track 
usually used for mine cars. The rear 
end of the truck is lifted, and the ma- 
chine slides off into place and is then in 
position to begin cutting. The cable is 
connected to the motor and reel termi- 
nals, and by meansof the starting switch 
the machine is put in operation. The 
rooms are seldom wore than 25 feet wide. 
The machine is placed in position at the 
left hand rib, and the front jack is screw- 
ed securely to the face of the coal and 
the rear jack to the roof, as shown in 
Fig. 2. 

It requires about four minutes to make 
a cut and about one minute to withdraw 
the machine, after which the jacks are 
loosened and the machine is then moved 
over for another cut, this being repeated 
until the entire width of the room is un- 
dercut 5 or 6 feet deep. After the ma- 
chine is started, it continues tu advance 
until the full depth of cutis made, when it is automati- 
cally thrown out of feed and is ready to reverse and 
withdraw from the cut. 

There are many districts in the coal-mining regions 
where the formations are such that the coal will be 
produced in better condition when sheared than when 
undercut ; and in many other cases the formation re- 
quires not only shearing but alsoundercutting. When 
shearing is found necessary, a machine of the type 
shown in Fig. 1 is used. The machine is 
built on the same general plan as the un- 
dercutting chain machines, except that 
the center or cutting frame is located in 
a position normal to that of the under- 
cutter, the shaft of the armature being 
parallel to the center rail. A power rais- 
ing device may be attached to this ma- 
chine for elevating and lowering it from 
top to bottom. 

When shearing a room or entry with 
machines of this class, it is necessary to 
raise the machine to the top of the vein, 
and the best results are usually obtained 
by making the first cut at the top and 
then letting the machine down far enough 
to make another cut. Illustration Fig. 1 
shows this machine in position making a 
lower cut, and also shows to good ad- 
vantage the two main columns (located 
at a point representing the balancing po- 
sition), to which the frame is clamped 
tightly in order to hold it in place when 
cutting. The front end of the machine 
is also steadied by two auxiliary columns, 
and it will be noticed that the four col- 
umns can be varied in length according 
to the thickness of the vein in which the 
machine is working. 

It is usually found possible to cut from 
50 feet to 100 feet of entry per day of ten hours, the ex- 
act figures depending upon the character of the coal 
and the condition of the mine. A single cut is three 
feet high, four inches wide and from five to seven feet 
in depth. 

There is no question that the introduction of elec- 
trically operated tools in mines has demonstrated the 
many advantages in utilizing the power of the en- 
gines, boilers and dynamos on the surface and trans- 
iuitting the current by cables to the points in the 
mines where power is re- 
quired. 

———_0-~e _—____ 

THREE thousand bronze 
tablets containing the rec- 
ords of Rome from the 
foundation of the city to 
the time of Vespasian are 
known to be buried in the 
marshes near Ostia. They 
were saved from the fire 
which destroyed the Capi- 
tol in the year A. D. 69, 
The Italian archeologist, 
Signor Maes, wishes the 
Italian government to 
drain the marshes and 
hunt for the tablets, 
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How to Secure Trade with South American 
Countries. 
To the Editor of the SCIENTIFIC AMERICAN : 

I have taken an interest in your consular reports to 
further American trade abroad, which are published in 
the SCIENTIFIC AMERICAN SUPPLEMENT. They keep 
Amcrican merchants informed of where they are likely 
to find an outlet for their merchandise, but they do 
not inform the foreign consumer where he can buy the 
best and cheapest. 5 

Speaking for this part of the coast (Chile), I can say 
that a lot of money is spent on price lists, catalogues 
and correspondence which produces but little business 
for the United States. The Germans are gradually 
getting the greater part of the trade, owing to their 
peculiar business methods. A number of German 
firms generally club together and send a commercial 
traveler to this coast, who is able to speak Spanish, 
English, French, and German. These men are, as a 
rule, capable of explaining the use and advantages of 
their employers’ wares, and bring samples of the 
smaller articles with them. 

They take note of the commercial standing of de- 
sirable clients or customers, and when taking an order 
make special inquiries as to shape, color, or weight of 
articles required and then allow from four to six 
months’ time from date of invoice for payment. 

Our American merchants send out catalogues with 
prices, as arule, very much higher than the German 
quotations, and with a complicated system of discounts 
expect their customers to take the trouble to work out 
what an article will cost, when the most natural thing 
would be that the compilers of the price list or cata- 
logue should ask only what they expect to get for 
their wares, so that when comparing two lists it will be 
possible at a glance to see what is the difference, if 
any, between them. There is no quotation, as a rule, 
as to the probable cost of expenses and freights to port 
of destination, and the terms are usually cash. 

Most of the houses on the coast receive their mer- 
chandise from Germany, and dispose of a great part 
of them before payments are due; but, when dealing 
with the States, payment must be made long before 
the merchandise is even seen. 

If the Americans wish to compete with the Germans 
in this market, they must either do as good or better. 
As a rule, very few rich foreigners remain here in trade; 
when they get a competence, they generally go home 
or change business, and give their juniors a chance. 
Business is done here generally on a credit basis, and 
there is not so much risk with moderate credit as might 
be imagined. JOHN H. FRANZ. 

Tocopilla, Chile, May 6, 1900. 

{Our correspondent is correct. Many houses in the 
United States seem incapable of doing business with 
the great Spanish-American countries which lie at our 
very doors. Other firms who have advertised in export 
journals printed in Spanish, wno have issued Spanish 
catalogues, and who have conducted their business in 
the same language, are reaping their just reward. 
Our consuls all over the world are constantly giving 
advice of the same tenor as our correspondent, and if 
vur inanufacturers and merchants do not heed them, 
they can hardly hope to achieve success in the export 
trade. The Bureau of American Republics and the 
Philadelphia Commercial Museum have done good 
work in telling us how to sell goods, and the Pan- 
American Exposition of 1901 will, doubtless, be a mogt 
valuable object lesson in the same line.—ED. ] 


Moving a Telephone Switchboard. 

A telephone switchboard at Detroit was recently cut 
in two and moved 15 feet without interfering with the 
service. Forty-two electricians besides many other 
workmen prepared for the move for ten weeks, and 
it was accomplished in ten hours, says The Electrical 
World. The western wing of the board was first 
swung around a distance of fully 20 feet, after which 
the other half was drawn 8 feet toward the center of 
the room. The wing was swung by the jack-screws, 
and then the other half of the board was drawn by 
means of wires fastened to the board at short intervals 
and extending from it to long iron rods which had 
been threaded. Large nuts turned by wrenches in the 
hands of over twenty men worked slowly on the rods, 
drawing them forward until it} had been moved the 
entire 8 feet, the cables containing nearly 100,000 wires 
being slipped under the floor. 


The Peary Relief Expedition. 

The Peary Arctic steawer “ Windward” was ready 
.o come out of the dry dock on June 9, at St. John’s, 
Newfoundland, the repairs which have been in pro- 
gress for several months having been fully completed. 
It will soon leave Sydney in command of Capt. Samuel 
W. Bartlett, to take on coal and supplies for the voy- 
age to thenorth. It was hoped that the‘ Windward” 
sould be newly engined, but it was found that the 
builders could not take up the contract. A new shaft 
and propeller were put in and the old engines were 
thoroughly overhauled and put in the best possible 
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order, so that her speed will be increased by at: least a 
knot and ahalf. She willthen be as fast as the ‘‘ Kite” 
of the expeditions of 1891-92 and 1895. The hull has 
been thoroughly rebuilt, and the ‘‘ Windward” is now 
in far better condition than she has been for years, new 
‘boilers having been installed by Mr. Harmsworth be- 
fore he turned over the vessel to Lieut. Peary. The 
‘* Windward” will this year sail as an American ship, 
Congress having passed a bill; consequently the 
‘“Windward” will be the first Arctic expedition 
steamer to carry the Stars and Stripes since the 
‘*Polaris” started on her ill-fated expedition in 
1871. The expedition will sail from Sydney about the 
first of July and goto Etah, North Greenland, after 
calling at Disko. At Etah, Lieut. Peary’s winter quar- 
ters, instructions will probably be found, and if not, 
they will be waited for. The ‘‘ Windward” will carry 
coal, lumber, arms, provisions, scientific instruments, 
ete. If Lieut. Peary has succeeded in carrying out his 
plans, that is to say, if he has discovered the North 
Pole, he will return with the ship. If not, the supplies 
will be landed. It is possible that the ‘‘ Windward” 
will bring back the Robert Stein party, which, was 
Janded near Cape Sabine by the ‘‘ Diana” in August 
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A TRUCK ATTACHMENT FOR SULKY-RAKES. 

To provide a means whereby a hay-rake of great 
length can be so mounted that it will readily pass 
through a comparatively narrow space, is the object of 
an invention for which a patent has been granted to 
Charles E. Foreman, of Center, Colo. 

This object is attained by the use of a long main and 
a short auxiliary axle, arranged at right angles to each 
other and provided with the usual spindles to receive 
The pole or tongue at its inner 
end is provided with a tubular portion which can be 
made to fit over any desired spindle. A jack is carried 


THE RAKE 


IN OPERATIVE AND INOPERATIVE 
POSITION. 


by the frame, so that it is possible to raise the imple- 
ment. 

In hauling the device through -narrow lanes, the 
wheels are fitted on the spindle of the short auxiliary 
axle; and the tubular portion of the tongue is slipped 
over a spindle of the long main axle. The implement 
will then appear as we have pictured it in our lower 
illustration, the rake, it will be observed, being longi- 
tudinally disposed, so that it can be hauled through 
narrow openings. When the field is reached, the jack 
is used to raise the rake. The wheels and tongue are 
then removed, the former being applied to the spindles 
of the long main axle, and the latter to one of the 
spindles of the short auxiliary axle. The rake will 
then be in operative position and will appear as shown 
in our upper figure. Detachable braces are employed 
to hold the axles in adjusted position. ‘ 

——_s+6> @__———__ 
The International Automobile Cup Race, 

M. Charron, representing the Automobile Club of 
France, won the great International Automobile Chal- 
lenge Cup race on June 14, the course being from 
Paris to Lyons, 351 miles. His time was 9 hours 9 
minutes, his average speed being 38°4 miles per hour. 
The Paris-Lyons express railroad train covers a shorter 
route (318 miles) in 9 hours, but M. Charron would 
have made the same distance in 8 hours 16 minutes. 
MM. René de Knyff, Charron and Girardot represented 
France, M. Jenatzy, Belgium, and Mr. Alexander Win- 
ton, the Tnited States. M. Charron used a Panhard- 
Levassor racing machine. M. Girardot arrived second, 
his time being 10 hours, 30 minutes, 28 seconds. The 
other competitors did not finish. 

a 

A NEw process for the extraction of rubber from the 
rubber tree consists in cutting up the bark and roots 
and soaking in dilute sulphuric acid. This decomposes 
the woody portions without affecting the India rub- 
ber. In this way the rubber and the bark and roots 
are separated. 
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Paris Exposition Notes. 


The Horticultural Palace, situated on the bank of 
the Seine, opposite the National Pavilion, has for some 
time been open to the public. It consists of two large 
greenhouses, placed end to end, but separated by a 
considerable space; at the back of this space is a build- 
ing devoted to collection of seeds and the various ac- 
cessories used in horticulture. The two main green- 
houses have a number of hemispherical bays along 
each side to break the monotony of the structure and to 
addtothespaceinclosed. At the outerend of each build- 
ing is a circular greenhouse, and one of these is occu- 
pied by the United States. A horticultural exhibition 
has been held recently, in which were seen a number 
of fine collections of flowers, especially the azaleas sent 
by a number of German houses, and in the French sec- 
tion the various exhibits of roses were remarkable. 
One of the Paris seed houses has a fine display of vege- 
tables, and several fruit displays were seen, including 
oranges and lemons from the Mediterranean region; 
these, however, did not compare for extent or interest 
with the fruit display of the United States, which occu- 
pied the whole of the pavilion; the collections of apples, 
peaches, pears, and grapes were especially commented 
on, and many of these were marked ‘‘ first prize.” Of 
these, all but the apples are preserved in alcohol. 
The third horticultural exhibition has been recently 
opened ; an official visit to the exhibition was made by 
President Loubet, accompanied by a number of dis- 
tinguished visitors. A number of fine collections are 
shown ; the display of rhododendrons and roses placed 
in the center-of the Salle des Fétes was especially re- 
marked ; they were placed there on account of the lack 
of space in the main greenhouses on the Seine. The 
latter were filled: with a number of interesting flower 
and fruit exhibits; the fruit collection of the United 
States continues to attract attention; fruits are shown 


‘from the south of France and from other countries. 


With the President were Doctor Withmak, professor of 
horticulture at the Berlin University, and most of the 
members of the Horticultural Society of France. In 
the Austrian section the attention of visitors is attract- 
ed to a strange plant of thick appearance, placed un- 
der a glass shade; this is the Asclepindex capensis. 
This plant, which is supposed to be the only specimen 
of its kind in Europe, was brought from the Cape of 
Good Hope nearly a hundred years ago; it has been 
impossible to obtain seed or new growths of this singu- 
lar plant. According to observations made upon the 
growth of the plant, it is supposed to be several cen- 
turies old. 


The work in the Electrical Palace and the large dy- 
namo and boiler rooms adjoining it is now being rap- 
idly carried on. In the foreign dynamo room the 
four large machines of German make arc now com- 
pleted, and will soon furnish current; the engines av- 
erage about 2,000 horse power. The three Belgian 
dynamos, which average 1,000 horse power, are also 
nearly completed; the three machines of the Swiss sec- 
tion are also practically finished, and are commencing 
to run. The English dynamos will soon be finished; 
there are three of these machines; the largest, of Sie- 
mens & Halske make, is rated at 2,000 horse power. 
The Austrian section has two dynamos, one of 900 and 
another of 1,600 horse power, and that of Holland gives 
500; Italy has two engines of 600 and 1,200 horse power; 
the latter machines are also nearing completion. The 
total capacity in the foreign section is about 22,000 
horse power, representing 19 engines. In the French 
dynaino room the large engines and dynamos are 
nearly finished, and some of them are aleady run- 
ning. -The largest engines are those of the Fives- 


’ Lille Company, of 1,200 horse power; the Decauville 


machine, of 1,200; and the Crescent, of 1,500 horse 
power; there are 19 dynamos in all, giving a total of 
20,000 horse power. The Thowson-Houston Company 
have a large dynamo built in France, connected to 
an engine of 1,200 horse power. As the building con- 
tains also the mechanical exhibits, a number of these 
are to be seen on the lower floor, along with the vari- 
ous collections of small dynamos, motors and various 
apparatus. The United States is represented principally 
by a number of exhibits of machine tools. The Roeb- 
ling Company showa full-sized section of underground 
conduit for electric roads, and the General and West- 
ern Electric Companies will be represented. The Inger- 
soll-Sergeant Drill Company, the E. P. Bliss Company, 
Warner & Swazey, and many others, have exhibits on 
the lower floor. On the second floor are the lighter ex- 
hibits, and here have been erected a number of fine 
pavilions. That of the United States is the most 
prominent and covers the greatest space. The histori- 
eal collection is now being put in place here, and a 
number of eases are already finished. Next to it is a 
structure of a different style, erected by the Allgemeine 
Company, of Germany, to contain a varied collection 
of apparatus, including the Nernst lamp. The Swiss 
pavilion is near it, and a number of large and small 
structures are being erected for the exhibits, which are 
being rapidly installed; it is expected that before long 
the interior will be sufficiently advanced to permit it 
to’ be thrown open to the public. 
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Science Notes, 

The penny-in-the-slot machines for holding direc- 
tories are becoming very popular, both in New York 
and Chicago, and in:the latter city directories are not 
to be sold, but will be leased to subscribers. 


According to Sig. G. Pollacci, the presence of formic 
aldehyde can be determined by the ordinary tests, in 
the first portion of the distillate, when leaves which 
have been long exposed to light are macerated and 
distilled with water.—Boll. Chim. Farm. 


An extensive building has recently been opened in 
Leeds (England) to be devoted to the development of 
clothworkers’ research, dyeing, ete. It is the inten- 
tion of the Clothworkers’ Company of London that this 
college should become the leading and most complete 
exaiple of a textile and dyeing school in the world. 


The new wines of lignite which have been discovered 
in Germany are of considerable importance ; they are 
located at Quadrat, in the neighborhood of Cologne. 
A series of soundings has shown the presence of a com- 
pact mass of lignite from 40 to 50 feet below the soil; 
the bed extends over several hundred acres. The ex- 
traction has commenced, and at the present time 
about 600 tons of briquettes are made perday, these 
being used to replace coal. 

According to Sig. G. Spampaniy, olive oil is actually 
formed in the cells of the epicarp, and especially in 
those of the mesocarp, of the fruit of the olive, where 
it is ultimately found. The presence of a small quan- 
tity of an oily substance in active protoplasm is a uni- 
versal phenomenon, and the oil of the olive presents 
only a strongly marked illustration of this law. The 
oil is not a result of the degeneration of the proto- 
plasmin, but is formed when that substance is in its most 
active condition.—Bull. Soc. Bot. Ital. 


According to the annual report of the British Comp- 
troller-General of Patents, a number of new acts have 
been passed in Japan to amend the Law of Patents, 
Designs and Trade Marks. Under these acts the 
duration of a patent is fixed at fifteen years, and of 
the copyright of a design ten years, subject to the pay- 
ment of annual fees. The term of protection obtained 
by registration of a trade mark is fixed at twenty years, 
except in the case of trade marks previously registered 
abroad, where the term is the same as that for which 
the original registration is valid. 


A mercury thermometer for high temperatures has 
been designed in Germany. It consists of a small 
cylindrical receiver of steel closed at one end. At this 
end a capillary tube of steel 44 mm. internal diameter 
is connected. This tube can be made of any length up 
to50 yards, so that the indications of the instrument 
can be seen at a considerable distance from the place 
of which the temperature is required to be known. 
The capillary tube is connected to another small flat- 
tened tube which is wound in the form of a spiral. 
The whole of these tubes and the cavity are completely 
filled with mereury. The heating of the small cylin- 
drical receiver then causes the spiral to dilate and to 
untwist.. One end of the spiral being held and the 
other being fixed toa suitable gearing, the indication 
of the temperature can be given onadial which can 
be seen for a considerable distance. 

Owing to the ephemeral nature and to the exceed- 
ingly small size of bacteria, it would seem well-nigh im- 
possible to study the minute forms which assuredly 
must have existed ages ago. Two French investi- 


gators, B. Renault and C. E. Bertrand, have, however, | 


microscopically examined several varieties of anthra- 
cite coal and partially carbonized wood, and believe to 
have discovered petrified bacilli. Renault has even 
designated several of his species by name (Micrococcus 
earbo, Bacillus carbo, Bacillus colletus). He advances 
the theory that these bacteria have effected the trans- 
formation of wood cellulose into coal—-a theory which 
is decidedly opposed to our conception of the carboni- 
zation of wood. Bacteria, according to Renault, would 
therefore be most powerful factors in the geological de- 
velopment of the world. 


During the night of February 22-23, 1900, M. Charlois, 
astronomer at the Nice Observatory, discovered to the 
right of the star e of the constellation Leo a new 
asteroid, which had for co-ordinates on the 22d of 
February at 9 h. 30 m. (mean time of Nice) 

AR = 9 h. 30 m. 44 see. 

P = 67° 28’ 

Its proper motion in right ascension and in polar dis- 
tance were —17’ and —1’. Its brilliancy compares 
with stars of the 12th mnagnitude. Another asteroid 
has been discovered by M. Palisa, astronomer at the 
observatory at Vienna, in the constellation Virgo; it 
is of the 12th magnitude, and its co-ordinates on the 
1st of March (14 h. 30 m. 0 sec. mean time of Vienna) 
were 

AR = 12 h. 25 m. 30 sec. 

: P = 97° 1’ 44" 

Its proper motion in right ascension and in polar dis- 
tance were — 10’ and + 1’. 

Messrs. Palisa, Charlois and Wolff (Heidelberg) are 
the astronomers who have discovered the greatest 
number of asteroids. 


‘the box ear. 
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Engipeering Notes. 


It. is estimated that the armor for the new battle- 
ships for the German navy will cost $65,000,000. 


A railway is to be built between Cape Nome and 
Port Clarence,, Alaska, and rails and narrow gage 
locomotives and freight cars have already arrived at 
Seattle. 


A trial of the Raddatz submarine boat was made at 
Milwaukee, June 4. It madeatrip of a mile under 
water and returned. Storage batteries are used as a 
source of power. 


Mr. Andrew Carnegie is building an addition to his 
Scotch home, Skibo Castle. Steel construction is used 
to the astonishment of the inhabitants of the sur- 
rounding country. 


A serious accident occurred in a Pittsburg foundry, 
where the supporting beams under a 28-ton traveling 
crane gave way under a 16-ton load. The crane was 
transferring a steel shear-housing, and while it. was be- 
ing carried six men were riding upon it. Asa result 
of the accident one man was killed and seven were in- 
jured. 


An English electrical journal has suggested that the 
proprietors of an English factory shall bring over a 
large number of American workmen in order to dem- 
onstrate the use of automatic machinery of Ameri- 
can manufacture. Ordinary floor laborers may be 
utilized to do the work of skilled mechanics by the use 
of this machinery. 


A landscape photographer has been engaged for the 
Delaware, Lackawanna & Western Railroad Company 
to take a six weeks’ trip over the road for the purpose 
of photographing scenes upon it. Special engines will 
be provided and a platform will be built in front of 
the locomotive, enabling the photographer to take pic- 
tures while the train is in motion. 


The first section of the great Russian pipe line has 
been completed. The pipe runs parallel to the Trans- 
Caucasian Russian State Railway. The section just 
completed is 145 miles long. The pipe is of wrought 
iron, lap-welded, and the internal diameter is 8 inches. 
It was made in Russia from native materials. There are 
three pumping stations with two pumps in each, only 
one being used regularly, the other being kept as a re- 
serve. It is exjected that 416,275,200 gallons of oil will 
be pumped per annuin. 


It is an interesting fact that at the Paris Exposition 
the ‘‘ mill engine ” is not in-evidence and appears to be 
ceasing to exist on the Continent. There is not a main 
driving belt nora driving rope at work in the Exposi- 
tion. All the large engines without exception are em- 
ployed in. driving dynamos, for the most part of the 
flywheel types, says The Engineer, and these supply 
power where it is wanted through cables led in various 
directions. This is an evidencc of the favor with which 
electrical transmission is regarded on the Continent. 


A eurious accident occurred at Boulder, Col. The 
brake on a tank car loaded with sulphuric acid re- 
fused to work, and the car went down a grade. 
Whistles were blown, and the switchman saw the train 
in time to shunt it onto a side track. The tank car 
struck a box car loaded with household goods; the 
tank car, which contained about 4,500 gallons of the 
acid, slid off the platform car and was telescoped into 
The acid began to eseape and ruined the 
furniture and made a great pool in the yard, tem- 


_porarily preventing the passing of teams to obtain 
freight. The loss amounted to several thousand dollars, 


says The Railway Review. 


A funicular railway is proposed at Trieste, says The 
Engineer. The object is to connect the town, which is 
in a hollow at the foot of the Karst, with Opcina. At 
present, in order to reach Opcina, which is 2,150 meters 
from the center of the town as the crow flies, it is neces- 
sary to travel by the railway line to Vienna, which, 
however, has to make along detour, stopping at the 
junction of Nabresina, and the journey from Trieste 
to Opcina takes from an hour to an hour and a half. 
The line will be of narrow gage, five kilometers long. 
The steepest portion of the line, the gradient of which, 
is 1 in 4, will be laid down on the rack-and-pinion sys- 
tem. Six stations are to be provided for the present. 
The line will be worked by electric power, and the Abt 
system now in vogue in Switzerland will be used. 


The recent consolidation of the two great palace and 
sleepirg-car companies necessitates a vast amount of 
work. The word Wagner had to be painted out on 


the 720 cars of that company. Of the cars operated. 


by the Wagner Company, 502 bore the same names as 
502 of those belonging to the Pullman Company. .A 
list of these duplicated cars was made out, and the day 
after, the transfer painters went to work changing 
them. The first Wagner sleeper had its name changed 
from ‘‘ Java” to ‘‘Paltava.” The Pullman standard 
lock is being placed in former Wagner cars, says The 
Railway Review, thus necessitating a change of 40,000 


locks. The bed-linen, blankets, towels, doormats, and 
the glass in those windows containing monograms 


will have to be changed, and it may take many months 
before the aiterations are completed, 
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Automobile News. 

On June 2, the Automobile Club of America had a 
run from New York to Philadelphia, returning on 
June 4. The start was made at 7:30 in the morning 
from the Waldorf-Astoria. There were eight steam car- 
riages, nine gasoline vehicles and three electric car- 
riages. One of the electro-automobiles was the Riker 
machine which won a prize in the recent 50-mile race 
on Long Island. 


The Pariscourtsare occupied with the cases of automo- 
bile drivers who have exceeded the legal rate of speed. 
The police have been very severe in their construction 
of the ordinance, and the result is that hardly a day 
passes without some prominent person being haled to 
the police court. Each offender is sentenced to one 
day’s ‘imprisonment, with the right to appeal. It is 
sometimes possible to escape on appeal with a heavy 
fine. 


There will be an Automobile Exposition at Nurem- 
berg from June 1 to July 1, 1900. It will, undoubtedly, 
be very interesting, showing, as it will, what German 
automobile manufacturers have been producing re- 
cently. Private carriages, freight trucks, vehicles for 
transporting prisoners, for sanitary and military pur- 
poses, etc., as well as automobile fire engines, will be 
exhibited. Races to Wiirzburg, Kissingen and Bam- 
berg will take place. Austria has some automobiles on 
exhibition. 


The first long-distance races held by the Rhenish 
Automobile Club have recently taken place over the 
route from Mannheim to Pforzheim and back. Ac- 
cording to the Berliner Tageblatt, the control stations 
were placed at Bruchsel and Hockenheim. A large 
assemblage of persons witnessed the start, and the 
races were of an interesting character throughout. 
The victor was Herr Vasserot, a prominent automo- 
bilist of Frankfort-on-the-Main; he rode an Adler 
motocycle. 


A series of automobile races was held at Antwerp on 
the 6th of May, including various classes of machines, 
The time made by the winners was as follows : Moto- 
eycles—Baron Tserclaes, with a machine of 6 horse 
power, 1 m. 6% sec. Light vehicles, under 250 kilo- 
grammes—Lucien Hatvast, 1 m. 57% sec. Class of light 
vehicles of 400 kilogrammes—Dratz, 1 m. 292 sec. Au- 
tomobiles, under 400 kilogrammes—M..de Terwagne 
(8 horse power), 1 m. 25$ see. Automobiles, over 400 
kilograismes—M. Pierre de Crawhez (12 horse power), 1 
m. 152 see. 


In the German army, the automobile using alcohol 
as a combustible is to be tried for the transportation 
of provisions and ammunition. Emperor Wilhelin 
gave an order some time ago for the construction of 
four automobiles with gasoline motors, in order to test 
the value of this type for army use. The alcohol au- 
tomobile has recently been used in Germany by some 
of the large firms for delivery wagons, with consider- 
able success, and the Emperor has decided to have two 
of these made for the army; they will be constructed 
by the Daimler Company. 


An association of automobile companies has been 
formed in Berlin ; a large structure has been erected 
in the center of the city which will contain a perma- 
nent exposition of automobiles of different makes, in- 
cluding private and racing vehicles, delivery wagons, 
motocycles and all the accessories of automobile con- 
struction. In this way the public will have an oppor- 
tunity to inspect the different makes, and it is expected 
that this will considerably increase the trade. Besides 
the vehicles will be shown an extensive collection of 
plans, designs, models, ete. The project has been 
undertaken on the initiative of the Count of Talley- 
rand-Périgord, and the persons interested represent 
the leading financiers and industrial firms as well as 
prominent sportsmen. 


The automobile trouble still continues in Paris; a 
number of prominent conductors have been arrested for 
high speed, and have been sentenced to fine or imprison- 
ment. It is claimed that many of these arrests are un- 
just, and that the police agents are showing an exces- 
sive zeal in this direction. According to the decree of 
the 10th of March, 1899, the speed has been fixed at 
12 milesper hour in the streets and 16 on the road. 
It was at first thought that a rule would be made 
limiting the speed in the city to 5-miles, but it ap- 
pears that the Minister of Commerce denies the inten- 
tion to cut down the speed to this tigure, and says that 
it will remain at 12 miles, as before. The -comumit- 
tee in charge of the matter is to make the necessary 
rules and also consider the question of adopting a larg 
number or name for each vehicle. The Automobii 
Club has not taken the action which was expected of 
it, and many of the members have protested against 
the lack of energy shown in protecting their interests, 
On the other hand, the Chambre Syndicale du Cycle 
et Automobile have drawn up a series of resolutions 
protesting against the recent action of the authorities, 
and resolved that a delegation should be appointed to 
visit the Minister of Public Works and show the situa- 
tion in its true light, and suggest the proper regula- 
tions to be made, 
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THE UNITED STATES MILITARY ACADEMY. 
BY COL. CHARLES W. LARNED, U.S.M.A. 

West Point derives from George Washington the 
initial impulse of its existence, and, in the following 
words from his last annual message to Congress, the 
reason of its being and development are clearly ex- 
pressed : ‘‘Whatever arguments may be drawn from 
particular examples, superficially viewed, a thorough 
examination of the subject willevince that the art of 
war is both comprehensive and complicated ; that it 
demands much previous study, and that the possession 
of it in its most improved and perfect state is always 
of great moment to the security of a nation.” 

The birth of this great school, however, was attended 
with throes and pangs that threatened its life, and fora 
perioc of several years it could without sensible error 
have been pronounced a miscarriage. Twice it was 
without graduates; in 1819 it was under the command 
of a second lieutenant and deprived of supplies of 
every kind; in 1812 and for some time after, it was 
without students or instructors. The Secretary of War 
under Madison, William Eustis, sought to strangle the 
infant school during this struggle for existence, and 
only the exigencies of the war of 1812 saved it from 
his hostile designs. It was again indebted to the stress 
of war for rescue from its opponents in the national 
Congress, who, just before the war with Mexico, had 
very nearly accomplished its overthrow. The vindica- 
tion of that conflict, however, was so complete as to 
silence all hostility, and the great struggle of 1861 
added such overwhelming testimony to its worth that 
no voice has since been raised against its existence. 

The genesis of a great school is a gradual process de- 
pendent mainly upon principle, personality and en- 
vironment. In all of these the Military Academy has 
been fortunate. The basic principles of its purpose 
and methods; the personality of the men guiding its 
formation and early operation ; its ideal location for 
its special functions--all have been remarkable and 
admirable. In the principles governing its purpose 
and methods it has the immense ; 
advantage over civil institutions of 
singleness and authority. It aims 
at a special result for a specific pur- 
pose, and it possesses authority for 
enforcing its .methods. To this 
may be added the powerful lever- 
age given by the fact that the prize 
of graduation is an honorable office 
in an honorable profession—rank 
and competence. Unlike civil in- 
stitutions, it is not careless of nor 
indifferent to the general perform- 
ance of its students. It exactsrigid 
conformity to its minimum stand- 
ard in every individual, and this 
minimum is not less than pro- 
ficiency in every branch of study 
taught in its curriculum. In its 
methods of instruction its funda- 
mental is ‘‘every man every day.” 
In other words, every student is ex- 
peeted to recite every day upon 
every subject in which he is under 
instruction, and to this end classes 
are divided into small sections and 
time sO appor- 
tioned as to insure 
individual recita- 
tion. In practice 
the result is so 
close to the rule 
that no cadet can 
count upon es- 
cape. 

In another re-: 
spect its princi- 
ples are unique. 
It stands én loco 
parentis not only 
over the mental 
but the moral, 
physical and, so 
to speak, the of- 
ficial man. It 
dominates every 
phase of his de- 
velopment, every 
moment of his 
academic éxist- 
ence. It becomes 
responsible for his 
health as a physi- 
eal, social, and 
official being. 
There is very little 
of his time over 
which it does not 
exercise a close 
scrutiny and for 
which it does not 
demand a rigid 
accountability. 
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STATUE OF COLONEL THAYER, 
‘Father of the Military Academy.’ 


Erected 1851. Main Front, 841 feet. 
CADET BARRACKS, FROM THE NORTHWEST, 
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To the layman this sounds intolerable and tyrannical, 
and as tending to a mechanical product, deficient in ori- 
ginality and initiative. Under other conditions and an 
aduinistration less judicious than that formed by the 
experience of the wise as conscientious founders of 
its system, this might be true of a process savoring so 
strongly of Procrustes. Ata matter of fact it makes a 


‘West Pointer, and perhaps no other institution in the 


world has so strongly impressed its stamp upon the 
whole body of its alumni as the West Point Military 
Academy ; while I venture to believe that very few 
have endowed their graduates by their diplomas with 
a guarantee so universally accepted as prima facie evi- 
dence of character and high ability. In the formative 
process no influence is more potent than the body of 
tradition which has developed with the growth and 
penetrated the vital system of the academic training. 
The atmosphere of West Point is surcharged with this 
tradition, this belief in its standards and methods. All 
careers are shaped by the point of view, and in an in- 
stitution like this, in which a severe discipline controls 
the activities of the student body, the aspect in which 
questions of tone and morals are viewed becomes itm- 
pressed upon the character, stamped into it as a matter 
of fact, with a foree that is quite indelible. A graduate 
may afterward fall from the standard of his alma mater 
but he never loses the impression of her work. The 
coin is stamped, but the metal is base. How little base 
metal has been able to stand the fire and forge of this 
workshop the records show—a record unique in the 
annals of education. 

Exclusive of outbuildings, reservoirs and batteries, 
the Military Academy and Post of West Point consists 
at present of 163 structures. 

These structures have been erected at various periods 
and irregular intervals from 1816 to the present day. 
This sporadic building, brought about partly by the 
adverse conditions under which the Academy devel- 
oped at its formative period, has prevented the adop- 
tion of any systematic plan in the arrangement or 
coherent type in the architecture of 
the public ‘ edifices, although the 
topographic requirements of the 
site have controlled developments 
along certain lines, and the so- 
called Elizabethan style of the 
Cadet Barracks and Library have, 
to a certain extent, determined the 
character of some of their more im- 
portant neighbors. 

There have been three important 
periods of construction in the his- 
tory of the Academy. The first, 
from 1886 to 1841, includes the 
Chapel, the Academy building, re- 
cently torn down, Ordnance La- 
boratory and the Library. This 
latter, a castellated and buttressed 
building with a dome, determined 
the style of the Barracks erected 
later. The second, from 1851 to 
1858, comprises the Cadet Barracks, 
Mess Hall, Riding Hall, a Soldiers’ 
Hospital and two sets of Barracks. 
The third, begun in 1890, sees 
completed the new Acadewic 
building, Gymna- 
sium, a Memorial 


Containing Regimental Flags, Standards, and Colors; Portraits of Graduate Army and Corps Commanders; Bronze Memorial Tablets, and Trophies, 
CULLUM MEMORIAL HALL, 


Hall, a renovated 
Library, a new 
water supply, 
some few officers’ 
quarters, a Sol- 
diers’ Hospital, 
Barracks and 
quarters, and a 
Battle Monu- 
ment, with other 
minor changes. 
Although in this 
last period much 
has been done, 
there remain 
many of the 
buildings of the 
first and second 
period in an in- 
adequate and ob- 
solete condition, 
irrespective of 
any increase in 
the functions of 
the institution. 
Any proposition 
looking to a con- 
siderable enlarge- 
ment of the 
Academy involves 
at once a review 
of the whole es- 
tablishment, and 
invites at the 
same time a con- 
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sideration of the scheme of arrangement throughout 
with a view to its systematic renewal. 

The Corps of Cadets on July 19, 1899, numbered 329, 
exclusive of three foreigners present for instruction by 
act of Congress. The maximum strength allowed by 
law is 381, and there were, therefore, at that date 52 
vacancies, or between 13 per cent and 14-per cent of 
the legal allowance. 

The average strength of the different classes at the 
close of the academic year for the last ten years is as 
follows: 1st class, 59°4; 2d class, 64°7; 3d class, 69°0; 
4th class, 92°2; or an average strength for the entire 
Corps of 285°3. The strength as given above for July 
19 represents the period of nearly 
maximum size after the entrance of 
the new class, and the average for 
the past ten years is for the period 
of minimum strength after the an- 
nual examination... The average 
strength of the Corps for the past 
ten years at the period of maxi- 
mum strength, i. e., after the en- 
trance of September candidates (ex- 
cluding these for 1899) is 323-9. 
This figure is approximate, owing 
to the difficulty of determining ex- 
actly the period of maximum 
strength, but is sufficiently accurate 
for purposes of comparison. The 
difference between these averages 
of maximum and minimum strength 
is 38°6, or an average yearly loss ot 
nearly 12 per cent. 

The legal maximum of the Corps 
of Cadets for nearly all of this pe- 
riod being 381 and the average 
Maximum being 323'9, the average 
loss to the Corps through failure of 
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As the losses of the first two classes are small, these 
figures would very nearly represent the size at the 
maximum period in the beginning of the academic 
year. The 3d class, however, would be about 20 per 
cent larger at that’ time, or in the neighborhood of 125 
men; and the 4th class about 30 per cent, or 185 


men. 

It is pertinent in regarding this increase of size of the 
graduatingclassof the United States Military Academy 
to observe that this is now, or will be in the very near 
future, equivalent to one graduate for every million 
inhabitants, and also to recall the fact that in the 
greatest war of modern times, after four years of conflict 
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battlefields of a long and terrible struggle. The ad- 
visability of increase of the number of graduates of the 
academy is independent of the question of increase in 
the regular army, and tends directly to minimize the 
necessity for such increase, for the reason that as more 
men of military education are at the service of the 
nation in the emergency of war, the more efficiently 
and promptly can large bodies of volunteers be organ- 
ized and trained ; and were the nation to possess three 
or four such schools their provision of educated soldiers 
would be the most economical military establishment 
it could create. Asa matter of fact, a graduating class 
of the size estimated would not provide the yearly sup- 
ply required for an army of sixty 
thousand men. 

a 

4 FOREST PRESERVATION.* 

In Pennsylvania, we are able 
to report substantial progress in 
the way of suppression of forest 
fires. Ten years ago it was esti- 
mated, and not overestimated, that 
the annual loss to this State by 
forest fires was not less than §1,- 
000,000 a year; in some years I 
know it exceeded that. In 1896, 
the loss by forest fires was only 
about $557,056; in 1897, it was 
$394,327 ; in 1898, it did not exceed 
$250,000. Now, of course, we must 
make allowance for certain differ- 
ences of seasons, which may have 
tended to ameliorate these fire 
losses, or to have lessened them; 
but, nevertheless, we cannot avoid 
the conclusion that a very large 
portion of this betterment has 
been the result of the labors of the 
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1. Arizona forest lands ravaged by fire. 2. Spencer River, Pa.—Such land should be reserved for forests. 8. Mifflin County, Pa.—Land more valuable to the State than to the individual. 4. Long Run, Pa.—Too rapid 
drainage producing extremes of high and low water. 5. Susquehanna River, Pa.—Dry stream bed, affording reduced evaporating surface. 


appointment or deficiency in studies is 15 per cent, 
or, in other words, the strength of the Corps of 
Cadets at the period of its maximum strength is 85 per 
cent of its legal strength, and at the close of the aca- 
demic year its strength (minimum period) is 74°9 per 
cent of its legal strength. 

Should the maximum legal strength of the Corps be 
increased by Congress to 600 men, it would follow from 
the foregoing that under existing conditions its maxi- 
mum actual strength would be 510 and its minimum 449, 
As the average size of the graduating class for the same 
period is 59°4, it follows that with the increase proposed 
a graduating class of about 93 men may be looked for. 
The size, therefore, of the four classes would be as fol- 
lows at the minimum period: 1st class, 93; 2d class, 
102: 8d class, 109 ; 4th class, 145. 
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had sifted thoroughly the military talent of the land, 
the commanders-in-chief of the opposing armies and 
the commanders of every separate army in the field 
were graduates of this academy ; that during this war 
it gave the country twenty Federal army commanders, 
thirty-six corps and fifty-four division commanders, all 
of the rank of Major-General, in addition to a large 
number of brigade and regimental commanders ; that 
the chiefs of the active corps of the General Staff in 
Washington, who organized the great armies of the 
war, were also West Pointers, and that on-the oppos- 
ing side avery large majority of the officers in chief 
command, as well as the President of the Confederate 
States, were all educated at the academy. This con- 
dition of affairs was not the result of an initial ad- 
vantage of position, but the fruit of experience on the 


Pennsylvania Forestry Association, and the State De- 
partment of Agriculture. Every law that has been 
passed in this State has been mainly through these two 
bodies; and one law, which compels the constables to 
turn ouf and summon a posse and put outa fire, and 
bring in the neighbors. from these fire-infested districts 
and compel them to put out the fire—that law has been 
one of the most potent factors in changing public senti- 
ment that you can conceive of. Before that became a 
legal necessity—before it was anybody’s duty to put 
out these fires—before anyone was armed with the au- 
thority to summon a posse and suppress it, the man 
who started a fire was looked upon as a harmless 


* An Address delivered February 21, 1899, at Horticultural Hall, Philadel- 
phia, before the Pennsylvania Forestry Association, by Dr. J. T. Rothrock, 
Penngylvania Commissioner of Forestry. Revised by the author. 
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vagrant; but starting a fire to-day is to put the whole 
community out at the fire line; they leave at home 
their sowing, their crops—and harvesting also; and 
the result has been that the man who hitherto, start- 
ing a forest fire, was simply tolerated, has now come 
to be regarded as a public enemy. That is the best re- 
sult.of the fire laws in this State. 

I want to refer here, very briefly, to some remarks 
of President Eliot, of Harvard University. This little 
extract of his says: “Anyone who has traveled 
through the woful, treeless country around the 
Mediterranean, such as Spain, Sicily, Greece, Northern 
Africa, and a large portion of Italy, must frequently 
pray that our own country may be preserved from so 
dismal a fate. It is not the loss of the forests, only, 
that is to be regretted, but the loss of agricultural re- 
gions, now fertile and populous, which may be deso- 
lated from the floods that rush down froin bare: hills 
bringing with them vast quantities of sand and gravel, 
to be spread over the landscape. Traveling two years 
ago through Tuscany, I came suddenly over a fine 
Roman village ruin, standing over a wide border of 
river beach—standing 3U feet over the bed of the river, 
and which once had served as the basis of a populous 
region. The standing houses testified to the flooding 
capacity and strength of the waters.” He said, ‘*‘ I have 
been here three or four years; and three times have 
I seen the river rushing over the parapets of that 
beach; and yet that country was once one of the rich- 
est countries of the Roman Empire. It now yields a 
scanty support for a sparse and semi-barbarous popu- 
lation. The whole region about is treeless. 

“ The care of the national forests is a provision for 
future generations; and in the maintenance of the 
vast industries of our country a good forest admin- 
istration would soon support itself; but it should be 
organized in the interest of the whole coun- 
try—no matter at what cost.” 

I. do not care to speak long, only a few 
minutes ; and I will simply state that the 
slides to be thrown on the screen have refer- 
ence to the general aspects of the question 
of water evaporation. I want, just for a 
moment, to call your attention to the fact 
that all, except the first slide (Fig. 1), were 
made in Pennsylvania. The first one is taken 
from Arizona, where evaporation goes on very 
rapidly for a little while and then subsides, 
because of the removal of the water, either 
by flowing out of the country, or by evapo- 
ration—until it is a region practically with- 
out evaporation. Any change occurring 
here now in the normal condition of this 
country will result in upsetting the balance 
of nature. The excessive floods that you see 
on the one ‘hand and the half dry streams 
on the other, show a condition which is not 
a normal characteristic of this-country. I 
do not mean to say that there never were 
high floods before the removal of the forests 
began; but they come now with greater 
frequency than -before the country was 
cleared. In connection with this we have been in the 
habit of looking upon the flood and drought as the 
principal factors of the forestry problem, so far as the 
country itself was concerned ; but there is another one 
to which very little attention has beengiven. I refer 
now to this question of evaporation. 

I have been at some little pains to make an estimate 
as to the amount of water evaporated, or that ought 
to be normally evaporated, from the Susquehanna and 
Juniata through Perry and Dauphin Counties down 
as faras Middletown; and wy estimate is that there 
should be about 103,000,000 gallons of water evaporated 
during the month of July. As it now is these stream 
beds are more than half dry (Figs. 4 and-5) during a 
large part of the year. Every one of those streams that 
you see upon the map of Pennsylvannia there repre- 
sents an evaporating basin; but as we go along, you 
will find that more than half of these stream beds are 
dry. The surface of these evaporating streams is re- 
duced; and the consequence is that the moisture which 
should be going into the air never reaches it, because it 
has run out of the country in the form of aflood. The 
result is that the stream beds are simply bare; and the 
water which should be evaporated into the atmosphere 
has gone; often worse than wasted. 

What does this mean to the country? When you 
take water and put it over a fire in a kettle, you find 
that heat is consumed in elevating that water up to 
the point of vaporization; that heat becomes latent. 
This is going on throughout the whole day, wherever 
tuere is water to be evaporated. If we have a large 
area on which the evaporation is taking place, the 
heat of the surrounding country is expended, to a cer- 
tain degree, in vaporizing that water; and thus ex- 
pended there, becomes latent,—it is so much heat lost. 

When is evaporation most rapid? During the sum- 
mer months, at the very time when we would experi- 
ence the greatest benefit from any change which tends 
to moderate the extreme heat. By the very act of 
evaporation, the climate is moderated and kept with- 
in tolerable limits. That is not all: not only does the 
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evaporation of the water tend to depress, or to lower, 
to regulate—if I may use that expression--the summer 
heat, but it also prevents excessive cold in the early 
autumn. As the nights become cooler and the water, 
which has been vaporized, has been carried up into 
the atmosphere during the day, is, to a certain extent, 
condensed there, it prevents the escape of the earth’s 
heat ; so that you have, during the ,heat of the day, 
the vaporization absolutely tempering the climate and 
keeping it within endurable limits and, at} night, pre- 
venting the escape of what remains of the earth’s heat. 
I am, therefore, perfectly safe in stating that one of 
the functions of this great evaporating area, of which 
every one of the streams of the State is an instance, is 
in the interest of moderating the climate, preventing 
the extreme heat of the day and the extreme cold of 
the night. 

Thatis not all: itis alsoin the interest of the growing 
crops. We know that a few inches of rainfall, or—to 
put it still more definitely—a few days very often dur- 
ing the month of August, or July, or September, deter- 
mines the production or non-production of a lucrative 


crop. At the very time when our growing crops are 


suffering. most from the effects of drought, when the 
evaporation from streams should be most rapid, that 


evaporation here is cut off by fully one-half because: 


the surface from which the water should be evapo- 
rated is so greatly reduced, and the air is rendered so 
much the moredry. You take the stream as you see it 
here (which is by no means level full; you have dry 
rocks, and only a portion of the stream is covered with 
water). That evaporating basin is reduced by fully 
one-half, just at the time when most needed. 

There is another thing to bear in mind: not only, 
then, do we have the evaporation from these streams, 
whose channels should be kept full, moderating the 
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climate, and have them also giving us a cooler day and 
a warmer night; but we have also the power that we 
need for the development of our industries. 

Now, then, if these grounds that have been covered 
with timber and, as a rule, burnt over, remain in that 
barren and treeless condition, it will be impossible to 
keep alive these forces which are to conserve the in- 
dustries of the future. If an equable climate; if a 
fertile soil; if productive crops and if water power 
for the future are necessary conditions of our civiliza- 
tion, there is no power that we have under our con- 
trol that will in the slightest degree influence these to 
our benefit, except the preservation of the forest. If 
we can keep the forest at the headwaters of these 
streams, we can reap the benefits Ihave spoken of ; but 
there is no other single natural force that we, have 
control of that will help us to reach these results, 

There is no interest before the State of Pennsylvania, 
to-night ; there is no cause, or bill,; with which our 
legislature will be called upon to deal this winter, that 
is of as much importance to the future of this State as 
the immediate setting apart of the forestry reserves 
which were ordained by the last legislature. Men live 
and die ; and parties and policies appear and disappear ; 
but these questions of the waterflow of the common- 
wealth ; the temperature in which we live ; the quality 
of our soil, involve the future; there is nothing, I say, 
that is as important to the State as that these safe- 
guards shall be set around this commonwealth, and set 
around it immediately. 

-_ Ob +o ee 

A STORM swept over Paris recently and did some dam- 
age to the Exposition. A piece of statuary in one of 
the alleys became undermined on account of rain 
washing away the earth, and it fell. In the Fine Arts 
Palace sufficient allowance was not made in some in- 
stances for the expansion of glass and iron under the 
sun’s rays, consequently many panes of glass became 
broken, and when the storm came, water poured into 
the building in several places, threatening the valuable 
pictures, which were moved to places of safety. 
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THE BALDWIN ACETYLENE BICYCLE-LAMP, 

An acetylene-lamp which is noteworthy for its cheap- 
ness, cleanliness, simplicity, and efficiency—qualities 
not always met with in gas lamps—has been introduced 
by Mr. A. H. Funke, of 101-103 Duane Street, Manhat- 
tan, New York city. 

The ‘ Baldwin” lamp, as Mr. Funke terms his pro- 
duct, comprises essentially a water tank in the upper 
part. of the lamp and a carbide-chamber secured to the 
base of the lainp by three clips. The carbide, D, rests 
upon a removable tray provided with a central, per- 
forated tube, C, about which a porous fabric is wrapped. 
To prevent the carbide, D, from being jolted out of its 
chamber, a spring-pressed follower is employed, con- 
sisting of two, centrally-perforated disks connected by 
a helical spring. Water is fed to the central tube, C, 
of the carbide-tray by a small, down wardly-projecting 
duct provided witha valve, thestem of which is screwed 
in the top of the water tank, and is operated from the 
exterior of the larup. An index-finger, B, is provided 
to show whether the valve is opened or closed. 

The tank having been filled through the opening, 
A, and the valve opened sufficiently, water trickles 
into the central tube, C, of the tray, percolates through 
the porous fabric, and generates gas as it comes into 
contact with the carbide, D. Thegas is filtered through 
cotton, #, and fed to a burner, located in the focus of 
a powerful, parabolic reflector. No glass is used ; for 
the pressure of the gas is sufficiently great to prevent 
the blowing out of the flame. 

Every part of the lamp can be easily reached. By 
releasing the clips which hold the carbide chamber in 
place, the lamp can be removed without soiling the 
fingers, merely by lifting the carbide-tray by means of 
the tube, C. The water-valve can be reached by un- 
screwing the index, B, and the burner-pipe can be 
cleaned by unscrewing the reflector. 

The lamp weighs but 11 ounces, is only 644 
inches high, burns about 4 hours, and throws 
a brilliant white light for a distance of 50 
feetin front of the wheel. The lamp is made 
entirely of brass, well finished and nickel- 
plated, and is furnished with a German silver 
reflector which van easily be cleaned and will 
not become yellow. 

ee  —— 
Automobile Literature. 

The great demand for information in re- 
gard to automobile mechanism and power as 
applied to the different styles of carriages, 
motor wagons, tricycles and bicycles has 
finally culminated in the production of an 
illustrated work that treats of the various 
vehicle power methods in use in Europe and 
the United States. This work is illustrated 
with the details of the progress of the horse- 
less vehicle from the earliest times with 
steain, hydro-carbon vapor, electricity. and 
coiupressed. air as motive powers. In its 
illustrations are found details of construc- 
tion of the:leading motor vehicles of Europe 
and the United States up to the present 
time, with half-tone process engravings of the vehicles 
of the leading manufacturers. The general manage- 
went of motor vehicles is fully treated, and the special 
management of steam boilers and engines, explosive and 
electric motors is so extended and precise as to make 
this a Handbook for everybody interested in the mauu- 
facture and operation of an automobile or motocycle. 

The book also contains a list of patents on motor 
vehicles of various kinds, from 1856 to the time of pub- 
lication ; also a list of addresses of automobile builders 
in the United States, as far as known to the author at 
the time of publication. 

In the nineteen chapters of the book, the introduc- 
tory and historical chapters are full of interest to the 
general reader; followed by chapters on steam auto- 
mobile appliances, specialties in automobile construc- 
tion ; steam-propelled vehicles, and illustrated with 
automobile carriages ; vehicles with explosive motors, 
electric ignition; devices, atomizing carbureters, oper- 
ating devices and speed gears : motive power and run- 
ning gear; automobile bicycles and tricycles, with 
detailed illustrations ; electric motive power for vehi- 
cles ; how to build an electric motor cab, with a scaled 
drawing, 

Compressed air power for vehicles is also described, 
as well as the general inanagement of motor vehicles of 
all kinds. These features make this work all that is 
desired by those interested in this subject. There is a 
miscellaneous chapter on vehicle motors and ap- 
pliances, including subjects gathered too late for a 
place in regular order. 

The author, Mr. G. D. Hiscox, is a well-known me- 
chanical and consulting engineer, and author of an 
advanced work on mechanical movements, powers, de- 
vices and appliances, and on gas, gasoline and oil 
engines, 

The book has just been brought out by Munn & 
Company, publishers of the SCIENTIFIC AMERICAN, 
and is sold at a very moderate price. For further 
particulars the reader is referred to our advertising 
pages. 
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A SIMPLE WRENCH OF NOVEL FORM. 

The subject of the illustration presented herewith, 
is an ingenious wrench, in which the jaws can be 
quickly adjusted and locked with the use of but one 
hand. The inventor of the wrench is Phineas R. Cole- 
man, of 164 William Street, Newark, N. J. 

The wrench consists primarily of three parts—two 
jaws pivoted together at their ends, and a transverse 
adjusting and locking member. The jaws, it will be 
observed, are formed with divergent slots, receiving 
tongues on the upper and lower plates of which the lock- 
ing-bar is composed. The plates are connected and made 
closely to hug the slotted jaws by means of a set-screw. 
When the set-screw is loosened and the adjusting memn- 
ber is drawn inwardly or outwardly, the jaws are re- 
spectively drawn together or forced apart to receive 
the nut or other object which is to be turned. After 
adjustment the jaws can be rigidly locked in place by 
means of the set-screw. 

Simplicity of design, cheapness of manufacture, and 
durability of construction are the features of merit 
which characterize this wrench. 

rte 
DIVING FOR ZOOLOGICAL SPECIMENS, 
BY CHARLES FREDERICK HOLDER. 

The Bay of Avalon, California, on which is the Santa 
Catalina aquariun, is virtually the mouth of a large 
cafion which descends gradually to the coast and is 
the collecting ground of numberless marine animals. 

The water deepens rapidly in the bay, and to obtain 
star fishes, echini, holothurians, deep-water serpule 
and other forms, the writer suggested the use of a diver, 
with most interesting results. A diver of wide experi- 
ence was employed, who secured many specimens. A 
large double-ended surf boat, in which the pump was 
placed, was towed to the scene of operations, generally 
off the rock known as Sugar Loaf, and anchored firmly, 
bow and stern. The surf boat was followed by a num- 
ber of observation boats, provided with glass bottoms, 
through which every movement of the diver could be 
observed. 

As soon as the diver was ready to descend, a boy 
handed him a scoop-net and a spike with which to 
secure specimens. Stepping down, round by round, 
he finally pushed off and slowly sank to the bottom in 
about twenty-five feet of water. Through the glass 
bottom of the observation boats every movement could 
be plainly seen, as the diver walked through the weed, 
parting it on each side with ease. Stopping before 
a group of rocks in the crevices of which were echini, 
seaurchins, asblackas jet, with spines five or six inches 
in length, he care- 
fully pried away the 
stones, picked up one 
of the animals and 
dropped it into the 
net. Onarock near 
by lay a sea cucum- 
ber nearly a footin 
length, which from 
above looked like a 
huge caterpillar; and 
so clear was the 
waterthatit could be 
seen contracting as 
the diver took it up. 

The men in the 
surf boat now slack- 
ed out rope and hose 
as the diver moved 
over the bottom. The 
glass-bottomed boats 
followed, and _ pres- 
ently the diver was 
seen to push aside 
the great vines of the 
kelp forest, which 
might tangle his 
lines, and stop be- 
fore some rocks cov- 
ered with a beauti- 
ful carpet of moss- 
green, lavender and 
red, matted with the 
coils of serpule, 
whose breathing or- 
gans were of every 
eolor of the rain- 
bow. Stooping, he carefully overturned the rocks, 
holding his scoop-net in readiness. Suddenly he drop- 
ped it, made a quick movement, and was seen to have 
a fish over two feet in length by the tail. It was a 
powerful creature and struggled violently, trying in 
vain to bite its captor, who now walked back to the 
boat. 

The capture had been seen distinctly, and was an- 
nounced to the followers on shore by the occupants of 
the glass-bottomed boats. Reaching the boat, the 
diver was hauled up to the ladder and slowly came 
above the surface, like some uncanny sea monster. 
He hada shark under his arm, and held it up to those 
on the boat. The shark was a singular fellow, pecu- 
liar to the Pacific, spotted, and with two spines—one 
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back of each dorsal fin—and is known as the Port 
Jackson shark. It isa sluggish form, lying coiled up 
among the rocks much of the time, coming out at 
night, which explains the ease with which the speci- 
men was caught. 

A fish trap was handed to the diver, together with a 
scoop-net and a chisel. The trap was a little smaller 
than a flour barrel, and made of wire, one circular end 
being so arranged that it could be opened and lowered. 
Down the diver sank again, followed by a stream of 
bubbles. Once on the sandy floor, he walked a short 
distance and then entered the kelp forest, the glass- 
bottomed boats moving directly over him, where they 


- 
ull 


THE COLEMAN WRENCH. 


eould follow his every action. Dropping the net be- 
side a pile of rocks, he threw himself down at full 
length upon his face. Overturning some stones, he 
took out several sea urchins, which he crushed, plac- 
ing the pieces in his trap; remaining perfectly quiet, 
his hand on the dour of the trap, leaning on his el- 
bows. 

Almost the very moment the sea urchins were crushed 
the fishes darted forward, crowding around the trap; 
and when the diver held out his hand, they dashed ar 
the bait, tearing it in pieces. As he did not wish for 
the adults, but the voung fish, which are dotted with 
rich bluesplashes—awong the most beautiful of fishes— 
he gently pushed them aside. They paid no attention 
te him, so to get rid of them he propped the trap door 
open, grasped the hand net and.swept it over three of 
the large angel fishes, then rose to his feet and brought 
them to the surface. When he again descended, he 
found several gold and blue fishes in the trap, and slip- 
ping the door, easily caught them. Later, he held the 
wire trapin his lap and broke up some bait, enticing 
the little fish into it. 

As a result of this walk, he brought up angel fishes, 
star fishes, holothurians, echini, a number of large 
univalve shells, a living shark, numbers of small 
shells. Then he walked out into the bay to investigate 
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an old pile, which had long been used as a float-and 
was richly incrusted with serpule. The water rapidly 
dee pened, and he was now seen in thirty or forty feet, 
strolling along on the sandy bottom. He carried a 
wire basket and picked up various shells as he went. 
Finally reaching the pile, he was hoisted up and held 
at various points while he pried off the crust of the 
wood which had been almost completely filled with the 
tubes of .teredos, and the surface of which blossomed 
with marvelous flower-like serpul# of every hue. At 
least twenty pounds of this *‘ bark” were removed— 
enough to cover the bottom of a large tank. The re- 
sult of two days’ work demonstrated the value of this 
method of collecting specimens, as in usinga dredge 
many of the most delicate forms were injured. Here 
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it was not necessary to take them from the water, the 
specimens being transferred in the water from the wire 
collecting basket to a glass jar. 

Not the least interesting feature of the experiments 
was the attitude of the various animals toward the 
diver. It may be said that the fishes paid no attention 
to him; they ate from his hand, fought for the broken 
bits of echini which he held, and, apparently, as 
Young suggested, considered him as a huge crab whose 
provender they could loot at pleasure. 

These experiments, as previously suggested, proved 
beyond question the value of the diver in work of this 
kind, as the ground covered was a veritable forest of 
macrocystis, in which groups of rocks were scattered, 
making work with a dredge impossible. 

—_—_—_—_—_——_ e+ 8+ o> _____—__—_—_—_——_—_——_ 
Petroleum-Fired Locomotives on Russian 
Railroads. 

Locomotives are fired by petroleum residue on 13 per 
cent of the Russian railroads, and its use is exclusive 
on the lines of the Volga, and on the Trans-Caspian and 
'Trans-Caucasian systems. The conditions for the naph- 
tha used are complete purity, without sulphur, water 
orsand. It must be of a greenish color, never black, and 
its specific gravity is not to exceed 0911 at 171¢°C., 
with a boiling point not below 140° C. Its combustion 
should take place without any appreciable residue. 
In order to provide combustible during the winter pe- 
riod, when the transportation becomes difficult or im- 
possible, the lines of railroad using naphtha have, in 
certain places, a series of cisterns which contain up to 
2,500 tons. The locomotives carry their supplies under 
the water tank of the tender, and can thus place 5,000 
kilogrammes. The filling of the reservoirs is carried 
out bya system of pumps and piping, these being pro- 
tected against cold and also against the action of 
steam. A series of metallic filters are placed in the 
cisterns and reservoirs to retain sand and foreign sub- 
stances. 

—>+9+< 

A STRASBURG engineer has invented a substitute for 
gutta percha. In ordinary temperatures the mass is 
hard-like pitch, and while not being brittle is firm 
against pressure. It doesnot break when hammered 
even at the freezing point. Thin plates were subjected 
to the action of sea water with good results. 

a 
The Current Supplement. 

The current SUPPLEMENT, No. 1277, has many ar- 
ticles of great interest. ‘‘ Relation of Height, Weight 
and Strength to the Cephalic Index” is by D. A. Sar- 
gent, M.D., Director 
of the Hemenway 
Gymnasium at Har- 
vard, and is accom- 
panied by twenty 
illustrations. ‘The 
Raft of Ulysses” is a 
study in ancient con- 
struction and ear- 
pentry. ‘* The Means 
of Defense in Ani- 
mals,” by Prof. Phil- 
ip P. Calvert, Ph.D. 
of the University ct 
Pennsylvania, is 
the third installment 
of this remarkable 
paper,'anddeals with 
the protection of 
food supply. “The 
Electric Automo- 
bile” is by A. L. Ri- 
ker. “The Terraces 
of the Automobile 
Club” describes a 
remarkable example 
of gardening upona 
roof. ‘Liquids Un- 
der High Pressure” 
is by B. H. Hite. 
“An Outline of the 
Development of the 
American Locomo- 
tive” is concluded in 
the present number. 
The article is ac- 
companied by five 
illustrations. ‘‘ Health Conditions in the Hawaiian 
Islands” is by Charles E. Davis, M.D. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


INCUBATOR.—Mary F. Havens, Enid, Oklahoma 
Territory. The purpose of the invention is to provide 
an incubator arranged to prevent undue crowding of the 
hatched chickens. The incubator requires no lamp, and 
for convenient shipment is made collapsible. The in- 
cubator comprises a box provided with guides: on which 
a drawer slides, containing an egg-compartment, spaced 
on all sides from the box. Above the drawer, in the box, 
is a heating tank. The box is filled with sand on all 
sides of the drawer and heating-tank. A filling-cap is 
arranged in the box above the drawer and between the 
egg-compartment and the front of the box, so that when 
the drawer is withdrawn from the box, the sand will he 
prevented from dropping into the egg-compartment of 
the drawer. 


POTATO-DIGGER. — EtLswortH PortTeER, Clifton 
Springs, N. Y. The digger is so constructed that the 
blade, adapted to enter the ground, can be readily ad- 
justed, and likewise the inclination of the elevator. 
Means are also provided for rotating the receiver. 
The receiver is composed of a sieve, the budy portion 
consisting of a series of rode supported in cylindrical 
form and arranged at an angle to the axis of the receiver, 
so that as the receiver is revolved, the earth is freed from 
the potatoes and discharged. The potatoes are carried 
partially up the sides of tbe receiver and then dropped 
downward in a central direction, escaping at the rear end 
of the receiver. 


Electrical Apparatus, 


TELEPHONE-TRANSMITTER. — JosEePH M. 
Moors, Chatham, Ill. This telephone-transmitter has 
a diaphragm, rearward of which are electrodes suspended 
by spring-arms. A tubular bridge connects the elec- 
trodes and contains carbon balls. A transmitter made in 
accordance with this invention can be used with two or 
more cells of a battery and will be found very sensitive, 
powerful, and uniform in operation. 


Engineering-Improvements. 


GAS-ENGINE.—FReEDERICK W. ToEDT, Hamburg, Ia. 
‘This gas-engine comprises a power-cylinder provided 
with a piston, and a pump-cylinder having two cylinders 
one within the other. The inner cylinder has ports or 
by-passes designed to connect with opposite sides of the 
pump-piston ; and the outer cylinder is connected with 
the power-cylinder. A spring-held auxiliary piston, 
slidable on the pump-piston rod, serves to prevent the 
escape of the surplus gaseous mixture. A rack is secured 
to the inner cylinder. A governor is provided, together 
with a gear connection from the governor to the rack, 
for shifting the inner cylinder. 


PISTON-PACKING.—ALBERT A. Murray, 1509 W. 
Fayette Street, Baltmore,Md. The invention relates to 
packing-rings for rendering pistons and rods air or 
steam tight and provides a ring of this nature constructed 
in segmental sections arranged with abutting ends. A 
segmental plate ie secured to the side face of each section 
at one end so as to overlap the adjacent end of the next 
section. Each plate is formed with an inturned lower 
end or flange extending over the under side of the sec- 
tion to which it is secured and the under side of the ad- 
jacent end of the next section. 


MEANS FOR INDICATING MOVEMENT OF 
FLUID.—ORvILLE CARPENTER, Pawtucket, R.I. This 
device, designed to indicate the movement of a fluid con- 
tained ina pipe or boiler, is made to sound an alarm 
whenever the fluid is flowing. The apparatus comprises 
an electromagnetic indicating device and a body nor- 
mally at rest in a fluid and in the fleld of the magnet of 
the indicating device. ‘he body is heavier than the 
fluid, and is adapted to be moved by the fluid out of the 
field of the magnet, to cause a disturbance of the latter 
and operate the indicating device. A thermostatic re- 
tarding device prevents the operation of the indicating 
device until the body has been held out of the magnetic 
field a predetermined length of time, 


Mechanical Devices. 


TOOL-HOLDER.—WIt.14m H. C. HARRISON, Wood- 
ville, South Australia. Some six months ago, Mr. Harri- 
son received letters patent for a brace upon which a 
number of bits were secured by means of a rotatable 
sleeve to which the tools were hinged at their tang ends, 
so that when required, each tool could be turned on its 
hiuge and quickly affixed in place, and could be returned 
to idle position without the necessity of detaching it. 
The present invention provides various improvements 
whicb increase the efficiency of this ingenious device, 
the improvements providing better means for hinging 
the bits to the sleeve and for protecting the points by 
means of a cap. 


ELEVATOR.—DanieL Corcoran, Yonkers, N. Y. 
The elevator comprises a rack in the well, the teeth of 
which rack are engaged by rollers mounted on the pivot- 
pins of a driven, endlesschain. The chain passes over 
sheaves, a pair of sheaves serving to engage a number of 
rollers with a corresponding number of teeth on the 
rack, A driven, worm-shaft has a worm in mesh with 
rollers between the other pair of sheaves. As soon 
as the worm-shaft ceases to rotate, the chain ceases 
to travel, being held from movement by the worms. 
Hence there is no danger of the cage’s descending auto- 
matically unless the driving gear be set in motion. 


TYPEWRITER. —ManveEt 8S. Carmona, Mexico, 
Mexico. The invention is a typewriter of that class in 
which the writing-surface is stationary, while the type is 
located upon a carriage which travels over the writing- 
surface. In such machines the carriage generally sup- 
ports the keyboard, which the operator must, therefore, 
follow in the movement of the carriage. The main ob- 
ject in the present invention is to separate the keyboard 
from the carriage, making the keyboard stationary and 
securing an increased speed of operation, since the 
writer need not change the position of his hand. The 
carriage is lightened and moves more readily, which 
added ease of motion algo tends to increase the speed. 


WIRE-CRIMPING MACHINE.—Cuaries M. 
McBripe and FrepErick J. HEYBACH, Savannah, Ga. 
Wires for fastening and supporting coiled springs in 
mattresses are usually formed’ by hand, a process which 


requires muchtime and hence incurs considerable ex- 
pense. The present invention provides a machine, hy 
means of which the wires can be rapidly and accurately 
formed and cut off in proper lengths ready to be attach- 
ed to the springs and the frame, thus reducing the 
amount of labor and the cost of manufacture. The ma- 
chine is adapted not only for crimping spring-holding 
wires, but for forming almost any kind of wire. 


CARPET-STRETCHER AND TACKER.—CHaARLES 
P. Knapp, Deposit, N.Y. When the handle-rod of this 
device is operated, foremost prongs are made to take 
hold of the carpet. Upon depressing the handle-rod, the 
forward end of the stretcher is raised, wheels being pro- 
vided to act as a fulcrum until every prong engages the 
carpet; and the device is then pushed forwardly with 
the edge of the carpet out of contact with the floor, 
thereby doing away with friction. The handle-rod is 
again raised, while a tack is placed in a chute, to drop 
into proper position between jaws. A hand-lever is 
then operated to cause a hammer to drive the tack, 


Railway-Contrivances. 


PORTABLE TICKET-MACHINE.—CLYDE LANDERS, 
Tacoma, Wash. This printing-machine is adapted to be 
conveniently carried in the hand or pocket and is design- 
ed particularly for the use of street-railway employés in 
printing transfer-tickets. The machine comprises a 
casing in which a type-carrying cylinder is mounted to 
rotate, A roller in the casing serves both as a feeding 
and impression roller. Drums are mounted to rotate on 
a core in the cylinder; and type-carrying bands, sup- 
ported on the drums, are independently movable over a 
bridge-piece formed in a wall of the cylinder. 


ELECTRIC-RAILROAD SWITCH.— Tomas A. 
Ruopgs, Sr., Government Printing-Office, Washington, 
D.C. The switch is so devised that an electric car ap- 
proaching a turnout-switch takes current from the main 
supply-conductors and by a shunt-circuit actuates an 
electrically-operated motor mechanism, which turns the 
switch-tongues of the track ahead of it to switch off the 
car and after reaching a certain point sends a shunt- 
current back to restore the rail-tongues to their former 
position to open the track for straight travel, The 
invention is particularly applicable to underground eiec- 
tric systems. 


Miscellaneous Inventions. 


STEAM-COOKING APPARATUS.—TxHomas Dove- 
Las, 29 Farrington Road, London, E. C., England. 
In covking hams and other kinds of food in large 
quantities, this apparatus prevents great loss of heat 
and waste of time. It provides means for drying, 
and avoids condensation of the steam in the cook- 
ing-chamber. In the device, the cooking-chamber 
has a removable door, capable of being locked in 
a steam-tight manner, a perforated steam-inlet pipe, 
an imperforated coil or pipe disposed near the chamber’s 
inner walls, the latter coi) having the inlet and outlet 
ends at the exterior of the chamber, which is further 
provided with a safety-valve and exhaust pipe, and a 
carriage within the chamber with means to support the 
material to be cooked. 


LOAD-BINDER.—Joun Mortenson, Neihart, Mon- 
tana. Mr. Mortenson’s binder is constructed of chains 
and levers connected and adapted to be so operated that 
the chain proper can be drawn tightly around the load 
of logs, lumber, and other material, and secured when 
under due tension. The apparatus has a lever with 
jaws which are curved and furnished with shanks, 
between which a slot extends inward. A pivot crosses 
the slot between the jaw-shanks; and a binding-chain is 
attached to the pivot and between the jaws. Stay and 
locking-chains are connected with the binding-chain and 
lever. On account of the lever-jaws’ being very wide in 
their outer sides, thus giving strength and rigidity, chains 
having very short links can be used. 


HEATER.—Joun G. McNaveuton, Salisbury, N. 
C. The object of thisinvention is to furnish a heater 
so constructed as to facilitate the relining of a stove 
without any injury to the stove-top, to permit the ready 
control of the draft and the convenient withdrawal of 
the ashes, The body of the heater has a draft-open- 
ing in itsfront side, and a stove-pipe connection at or 
near its upper rear side, provided with a cover forim- 
ed of the rear section secured to the body. A front sec- 
tion is hinged to the one in the rear and has a depending 
flange fitting within the open end of the body, the hinged 


section being arranged at its swinging edge to work | 


above the draft-opening. 


VEHICLE-AXLE AND BOX.—JouN G. ANDER- 
son, Rock Hill, S.C. Completely dust and sand-proof, 
this combined vehicle-axle and box is arranged to run a 
long time without re-oiling, and to prevent leakage and 
waste of oil from the oil-chamber. The vehicle-axle has 
aspindle with a longitudinal oil-groove at the top, the 
groove terminating between the ends of the spindle, and 
a longitudinal bottom oil-groove at the outer end of the 
spindle. A box fits the spindle and is cored near its 
outer end to form with the spindle an oil-chamber, the 
outer end of the bottom oil-groove opening into the 
chamber. Oi] cannot work out at the inner end of the 
spindle, so that a lubricant, once supplied to the device, 
will remain therein until it is entirely used up. 


Designs. 


OVEN.—GroreE H. Hoipen, Burlington, Vt. The 
patent was granted for a new form of oven especially de- 
signed for baking bread, and involves a special arrange- 
ment of doors or panels controlling access to the shelves 
upon which the bread to be baked is supported. Below 
such panels or doors isa special form of stove-front. The 
stove extends below the shelves to furnish the ne- 
cessary heat. The patent also shows, alongside the 
doors or panels, forwardly projecting plates furnishing 
hinge connections for the doors and presenting a serrated 
appearance. 

STOVE.—GrorcE H. HotpeEn, Burlington. Vt. The 
stove covered in this patent has a main or body portion 
containing the fire-pot and atop portion which commu- 
nicates at one end with the body portion and extends 
rearwardly therefrom. This top portion has a top plate, 
which also extends over the body portion and is corru- 
gated transversely and arched slightly from side to side, 
thas increasing the strength and radiating surface of the 


stove. In use, this stove is intended to be fitted in an 
oven which is especially designed for baking bread. 

GARMENT-HANGER. — Rosanna Kooney, Man- 
hattan, New York city. The hanger is so constructed 
that it preserves the shape, not only of the shoulders of 
a coat, waist, or the like, but of the collar as well. 


Notr.—Copies of any of these patents can be furn- 
ished by Munn & Co. for ten centseach. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


NEW BOOKS, ETC. 


THE MANAGEMENT OF DyNAMos. A 
Handy Book of Theory and Practice. 
By G. W. Lummis-Paterson, E.E£. 
London: Crosby Lockwood & Son. 
New York: The Maemillan Com- 
pany. 1900. 12mo. Pp. 262. Price 
$1.50. 


The author bas kept in view the requirements of me- 
chanics, engineers students and others who have or may 
have, the charge of dynamos. The subject is treated in 
a thoroughly practical manner, and the book should ap- 
peal to all those who wish the subject treated in a 
clear manner without mathematics. 


BULLETIN OF THE AMERICAN MUSEUM 


oF NATURAL History. Vol. XII. 
New York. 1900. 8vo. Pp. 3421. 
Price $4 


This Bulletin contains anumber of important mono- 
graphs relating to geology, palaentology, mammalogy, 
ornithology, anthropology, etc. It is illustrated with 
high-class engravings and plates. The admirable work 
which the museum is doing is supplemented by highly 
interesting scientific papers which are published in the 
Bulletin and other books and pamphlets issued by the 
Museum. 


THE TRACKMAN’S HELPER. Revised 
Twentieth Century Edition. A 
Book of Instruction for Track Fore- 
men. By J. Kindelan. Revised by 
Messrs. Sinith, Coates and Sullivan. 
16mo. Pp. 334. Price $1. 0. 


No more valuable book on track has heen written than 
the present one, and the author is a veteran trackman 
and pioneer author in America of writings upon track. 
It has been thoroughly revised and brought up to date 
and is accompanied wherever necessary by illustrations 
and tables. 


SuLtivan’s NEw HyYDRAULICS. Con- 
sisting of New Hydraulic Formulas 
and the Rational Law of Variation 
of Coefficients. By Marvin E. Sulli- 
van, B.Ph., LL.B. Denver: Mining 
Reporter Press. 1900. Pp. 301. 


The author has prepared a book which is sure to be of 
value to all hydraulic engineers. It is filled with tables 
and formulas. The writer offers what he conceives to be 
therationalsolution of the difficulties which confront 
the student of hydraulics when he compares the theories 
of the fiow and variations of the coefficient as set forth 
in the old formulas. The author has two pages of errata, 
but this is not surprising considering the difficult nature 
of the work. He could also have looked with advantage 
to the improper abreviations of his titles. 


THE GoLp TRAcER. A Practical Guide 


for Prospectors and Miners. By J. 
Marion Clark. Portland, Oregon: 
John Talbot. 1899. 18mo. Pp. 104. 


Price $2.50. 


The author has spent most of his #fe among mineral- 
bearing mountains and says that he has discovered and 
tested a new method of prospecting, and that by follow- 
ing the instructions in his book anyone can hunt go:d 
successfully in gold-producing regions. 


MACHINIST’S AND DRAFTSMAN’S HAND 
Book. Containing ‘Tables, - Rules 
and Formulas. By Peder Lobben, 
M.E. New York: D. Van Nostrand 
Company. 1900. 12mo.. Pp. 488. 
Price $2.50. 


The author, in simple language, explains mathema- 
tics including logarithms, mensuration, trigonometry, 
geometry, drawings, strength of materials, mechanics, 
belts, pulleys, etc. Numerous examples are used to ex- 
plain the principles and rules, and the problems can all 
be readily solved. The tables are printed in good type. 


THE TECHNIC OF MECHANICAL DRAFT- 
InG. A Practical Guide to Neat, 
Correct and Legible Drawing. By 
Charles W. Reinhardt. New York: 
The Engineering News Publishing 
Company. 1900. 


The author is the chief draftsman of The Engineering 
News and is, therefore, especially qualified to know 
what is required in good mechanical drafting. While dep- 
recating any needlessly elaborate finish, the writer ad- 
vises the use of just sufficient shading and finishing 
touches to render a drawing thoroughly comprehensible 
and to preclude any possible ambiguity. It ie not ex- 
actly a manual for beginners, but it serves its purpose 
when used by the draftsman who is familiar with the 
mathematical principles of mechanical drawing. The 
book is handsomely printed and gives excellent examples 
of high-class draftsmanship. 


We have heen favored by Carlos A. 
Butler, Esq., of 821 Greenwich Street, New York city, 
with some photographs of a model of the Temple of 
Jerusalem, made by Mr. Butler. The model is in two 
equal parts, for convenience, and when set up measures 
40 inches square on a table. Itcan be packed neatly and 
securely in two cases for transportation. Like the origi- 
nal, the model represents this building in marble, except 
where bronze, gold and silver enter into its features. The 
objects are minute and every essential detail is correctly 
shown. The photographs of the model are 6X8 inches 
and are artistically mouuted in book form 9X11 inches. 
A booklet containing copious notes and explanations ac- 
companies the two photographs, which are mailed on re- 
ceipt of $1. 


Wusiness and ‘Mersonal. 


Marine Iron Works. Chicago. Catalogue free. 

“U.S.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co. 10 Bell St., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Ferracute Machine Co., Bridgeton.N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

@ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on applieation. 
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HINTS ‘'[U CORRESPONDENTS. 


Names and Address must accompany all lettera 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answers’ should 
give date of paper and page or number of question. 

(nquiries not answered in reasonable time should 

repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any articie not advertised 
in our columne wil) be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without. remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

‘imera ls sent for examination should be distinctly 
marked or labeled. 


(7908) G. P. A. asks: What can be used 
to soften hornso as to turn out buttons easier, so that 
the knives will not dull very easy, and what to use to 
bleach the same to pure white—something that will 
not be expensive? A. The bony core of the horn is 
first removed; the next process is to cut off with a 
saw the tip of the horn, that is, the whole of its solid 
part, which is used by the cutlers for knife handles and 
sundry other purposes, ‘The remainder of the horn is 
left entire, or is sawn across into lengths, according to 
the use to which it is destined. Next it is immersed in 
boiling water for half an hour, by which it is softened, 
and while hot is held in the fiame of a coal or wood fire ; 
taking care to bring the inside as well as the outside of 
the horn, if from an old animal, in contact with the 
blaze. It is kept there till it acquires the temperature of 
molten lead or thereabout, and in consequence becomes 
very soft. In this state it is slit lengthwise by a strong 
pointed knife like a pruning knife, and by means of 
two pairs of pincers, applied one to each edge of the slit, 
the cylinder is opened nearly flat. The degree of com- 
pression is regulated by the use to which the horn is 
afterward to be put. When it is intended for leaves of 
lanterns, the pressure is to he sufficiently strong (in the 
language of the workman) to break the grain, by which 
is meant separating in a slight degree the laminse of which 
it is composed, so as to allow the round-pointed knife to 
be introduced between them, in order to effect a com- 
plete separation. For combs the plates of horn should 
be pressed as little as possible, so that the teeth may not 
split at the points. They are shaped chiefly by means of 
rasps and scrapers of various forms, after having been 
roughed out by a hatchet or saw ; the teeth are cut by a 
double saw fixed in a back, the two plates being set to 
different depths, so that the first cuts the teeth only half 
way down, and is followed by the other, which cuts the 
whole length ; the teeth are then finished and pointed by 
triangular ragps. Horn for knife handles is sawn into 
blanks, slit, pared, and partially shaped ; then heated in 
water and pressed between dies. Itis afterward scraped, 
buffed, and polished. Bleaching Horn.—Besides hy- 
drogen peroxide, horns can be bleached by immersing 
for ashort time in water slightly mixed with sulphuric 
acid, chluride of .ime, or chlorine, or they may be ex- 
posed in the moist state to the fumes of burning sulphur 
largely diluted with air. 


(7904) L. V. writes: I wish to take five 
amperes of current from a constant potential circuit of 
115 volts. What size and length German silver wire 
should I use for resistance coil? A. The total resistance 
of the circuit will be 23 ohms when 5 amperes flow 
through it. A rheostat of 23 ohms of any size of wire 
willdo the work for you. No. 14 wire is however a good 
size. German sitver wire of this size has about 30 feet 
per ohm. You will therefore require nearly 700 feet. 2. 
Can I make a resistance coil act as an electromagnet by 
using heat-proof insulation? A. An electromagnet 
should be wound of magnet wire, double covered with 
cotton insulation, if a heavy current is to be sent 
through it. and insulated further with shellac. It 
sbould also be built upon an iron core, Instructions 
can be found in Hopkins’ ‘* Experimental Science,” price 
$4 by mail. This valuable book should be in the hands 
of every student of electricity. 3 Is German silver best 
for resistance coil? A. Iron is as good or even better 
than German silver for a rheostat, since it has its melting 
point much higher than German silver. If you use iron, 
take twice as many feet. 


Camera Club.--If vou have a conven- 
ient supply of electricity. we suggest that you locate a 
sixteen-inch hurricane electric fan over the sink nearly 
opposite the entrance to the dark room and provide an 
indirect light proof outlet to the air outside of the room. 
The fan should be in the upper part of the room. The 
water evaporation from damp clothes hung a short dis- 
tance from the ceiling would assist in cooling the current 
of air, and go reduce the temperature. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JUNE 12, 1900, 


AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 


Abdominal bandage, W..J. Teufel...............64- 651 
Abrasive block, Essich & Reuchlin....... ........ 5 
Acid, d. apparatus for concentrating sulfuric, J. L. 
Kessle BA 
Adjustable table, S. N. Norris 
Advertising device, A. W. Mc 
Air engine, explosive liquid, J. 
Alarm. See Burglar alarm. 
Amalgamation of precious metals, barrel 
Heiligendorfer..... 
Ancbor, A. S. Peterson. 
Annealing and bluing fu 
Arm rest, desk, lk’. W. Warre: 
Armor plate, A. F. Gustafson. 
Asphalt, artificial, J. A. Just. 
Axle and body connection for drop-down ve- 


. An 


hicles and springs therefor, P. Fitzgerald..... 651,598 
Axle, electric railway, Brincker how. Doyle.. -. 651,336 
Back pedaling brake, E. E. Ziegler. : 1,408 
Bag holder, W. J. Harnois.. 651, 756 


Bag holder. B. C. Smith..... 
Bales, apparatus for making: cylindrical cotton, 
VOT. sc cenccccnnccce coosstcseerecsscesectes 
Bar. See Bicycle handle bar. 
Battery. See Secondary or storage battery. 
Battery attachment. electric, Ware & Cornell.. 
Beam or column, composite metal. J. Lanz. 
Bearing, axle, A. J. Robertson. 
Bearing, ball, Morrill & Wells.. $ 
Bearing, centrifugal machine, GOA: Matthey. 
Bearing, cone, A.Nelson............ 
Bed, folding, LG Baile (reissue) 
Bed, invalid’s, S. Nicholls, Sr.... 
Bedstead, R. R. 
Bedstead, folding, W 
Bell, P. C. Arnold.. 
Bi eycle crank hanger, W. F. Hawes. 
Bicycle. dress guard attachment, D. 
COCK, 0.00. .006 cc eces cee seececcctees 
Bicycle handle bar. A. H_ Brintnell.. 
Bicycle spring wheel, A. B. Waggoner. 
Bicycle stand, S. R. Brown.. 
Bird call, H. a. Draughon.. 
Bit. See Stone channeling bit. 
Blacking device, portable boot, H. L. Putman.. 
Block. See Abrasive blo ck. 
Board. See Ironing board. 3 
Boat, G. Von SeidlitZ..........6.cc cee eeeeceee seer aes 


651,478 


651,446 


Boat lowering or lifting apparatus, J. H. 

Klencke............. +» 651,631 
Bobbin, K. E. Fendric! . 651,625 
Boiler. See Water tub: 


Book, account, J. 
Book backing, F. Hager. 
Bookcase, sectional, R. 
Book, land record, J. H. Simp: 
Books, bottler attachment for chi 
Farn ham & Schenk 
Bottle, W. M. Smith. 
Bottle, automatic muc 
Bottle cap and stopper, C. M. Higgin 
Bottle closing cap, P. Lindemeyr.. 
Bottle holder, nursing, l. M. Bird. 
Bottling machine, A. Schneider: .. 
Bowling alley, F. X. Ganter.... .. 
Box. See Gus or water service box. 
Brake beam fulcrum, railway car, T. 
Brake shoe, railway, G. W. Chipley 
Bread or cracker crusher, O. Bolton, Jr... 
Brush case, military hair, Murphy & Kneuper 
Brushing, grinding, and polishing machine, B. 
Nichols Se 
Buckle for belts, ete., friction, H. 
Burglar alarm, F. MeManus.: Sees 
Burner. See Gas burner. Lamp burner. 


651.587 


Letter box. 
E. Carliss... 


mreuee 


» 651.461 


Cab signal, automatic, H. Stadel mann, Jr. . 651,674 
Gaisson, ship’ ore ce Brooksbank WR Bigsiy - 651,337 
amera support, photographic, . Bigsby- 
Chamberlin............... : Pou See scat cite siecle - 651,521 
Can. See Oil can. 
Can filling machine, D. F. Baldanf.................. 651,690 


Can fOr yarnien; or like materials, I. Ww. Drum 
mon 

Canceling machine. mail, 'S.'E. Pettee 

Candy cutting machine, Kr a Woolf.. 

Cane and stool frame, convertible, J. 0. Kap 


Car brake, H. 8S. Goughnour.. - GL608 
Car brake mechanism, electric: ‘Tailway, Fr 
Garrett, 60 


Car coupling. EK. B. Reed.. 
Car door, grain, E. A. Hill 
Car door, grain or freight, H. A. Schermer ho 
Car. dump, D. Sinelair. 
Car, railway, Coolban; iv & Dingertz 
Car roof, J. J. McCart 
Car unloading apparatus, T. L 
Car ventilator, E. H. Johnston. 
Carbonic dioxid, commercial p: 
H. Howard. 
Car, self suppo: 
Cartridge shell, 1’. H. Rylands. 
Case. See Bookcase. Brush cas 
case. 
Cash register, T. Whitt.. 
Cast er, ball. J. Gra: 
Casting machine, C. C. Webster. 
Centrifugal, Oxnard & Baur 
Chair fa fan attachment, rocking, F. C. & G. = 
OPER ees e sass e ek seh wenioate's 
Check holder, J. 8S. Howk. 


Cheese weight measurer and cutter, L. Lacaiile:: Bay 1507 
Chime, automatic, J. H. Heene... ............0-..65 651,483 
Chopper. See Cotton chopper. 

Chromium oxid, production of, E. A. G. Street.. . 651,396 
Churn and dasher, G. A.Norcross...-..... ..se.00- 651,608 


Chute, adjustable, J. Campbell. ........ 
Chute, counterbalanced, L.. J. Anderson. 
Cigar maker’s bunch roller, F. L. Brown .- 
Cigar patch and making same, self adhesive, re 
INU Oso ks pices cise ves nee ota test cdeeKesa'eseesag'e e's 
Cigarette machine. F. J. Ludington................ * 651,374 
Clamp. Colter clamp. 
Closet. See Water closet. 
Coal, machine for undermining, A, Ochtinsky.... 
Coffin handle, U. Hebert... 
Colter clamp, R. E. Hall.. 
Column, structural, J. Lanz............ 
Commutator truing device, E. D. Carr............. 
Compass and sliding hook, combined, W. F. Sear- 
HOAN.. 0... cecccecceensce assess sceresceces 
Core and making same. M. H. Fletcher. 
Cotton chopper, G. I. Smith.. E 
Cotton press, continuously operated” ‘single, D: 
P. Wolbau pter. .............. cece eee cece eee eeeeee 
Cotton presses, core holding and dropping device 
fOr) TJs GPUS oie ec sess, lew hbes wit ectdee o> 
Coupling. See Car coupling 
Cultivator, R. J. Gatling..... 00.0... eee eee eee 
Cultivator and cotton chopper, combined, F. J. 
Blaschke 
Cultivator. ri 
Cupola furnace, F. H. Richards. 
Cupolas, construction of, A. Had 
Curette. M. R. Stapp 
Curling iron heater, c 
Curtain holder, A. O. Randig. 
Cortain pole or shade bracket, adjustable, J. W. 


651,687 
651,459 
651,659 


Cuspidor, self cleaning. E. Benoi 
Cutter. See Twine cutter. 
Cutter head, S. J. Shimer...... 
Cyanids, making, A. ‘Dziuk.. 
Cycle driving mechanism, W. J. Storey. 
Cyclist’s protecting apron, Ww: Green.. 
Deafness. glectrica) appliance tOr the cure of, 
W. J. Tindall.. . 


Desk and seat, V. Berford... . 
Desks, constructing roll top, H.'F. Norcross. 
Betergent. H. Stern 

Die. See Drill forming die. Spiral die. 
Digger. See Potato digger. 

Dish washing machine, L. V. Record.. 
Display stand, P. A. Patterson.. 
Displaying device, button, M. Harzberg. 
Door hanger track, BE H. Doane ckeit eas 
Draught equalizer, J. & J. C. Bell. 
Draught equalizer. J. Richford.. 
Drawer, portfolio. E. Aue aay pogena Ssec sete 
Dredging apparatus, G. M. & G, W. Esterley 
Drill forming die, twist, J. O. Houser........ 
Dust collector and separator, A. W. Baniste: 
Dyeing, W. Foster..: ...........00000 ceeeeeene 
Egg, desiccated, J. Mecredy................+ 
Electric current shunting device, E. R. Cliff.. 


| for Mills, Foundries, Machine Shops, or for 


The Coburn Trolley Track Mfg. Co., 


651,783 | 


Workers™ 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 
A—Wood-working Machinery, 
B—Lathes, ete. 


SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31, 1894, Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 100%. Price 10 cents. ‘l'‘o be had at 
this office and from all newsdealers. 


aL Ne 00T| 


MACHINE SHOP OUTFITS, 


ATH JTOOLS ano SUPPLIES :*7-: 
ES. “SEBASTIAN LATHE CO'2 9SU6NERT 83. 
Foot and Power 2n‘srancss ind brit Brosses. 


SHEPARD LATHE CO., 38 W. 2d 8t., Cincinnati, O. 


A Cutter Milling Attachment 


is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 
Precision Lathe is fitted for this and 
Gear Cutting. No extra belts are re- 

uired as the friction gear at end of 

eed rod takes the place of a belt 
= and cone feed and aliows the feed to 
slip in case of work jambing. Varia- 
, tion of feeds allowed by use of 
change gears of lathe. 


FANEUIL | WATCH TOOL CO., Brighton, Boston, Mass. 
Patent Carrying Track 


OVERHEAD 
TRAMWAY 


‘Merchandise. Send for Book. 


«+e HOLYOKE, MASS.., 


CGUNSMITHS, TOOL 
Makers, ExXPERI- 
MENTAL ano REPAIR 
WOoRK, Etc. 

Send for IWus. Catalog. 


W. F. & Jno. Barnes Co. 
1999 Ruby Street, 


ROCKFORD, ILL. 
The Forbes Patent Die 
Stocks for Hand or Power. 


Tt can be used as a power machine 
in the shop or taken from tbe base 
and carried out as a hand machine 


(@ Send for Descriptive Catalogue. 
CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 


No. 78 H. or P. Machine 
Range %§ to4" R. H. 


qe Automatic Machines 


FOR 
Soe 7 FORMING WIRE 
from coil into shapes similar 
to cuts. We can furnish ma- 
rm “Y chines er goods, a8 desired. 
re =, = (@™ Send for Circulars. 
es BLAKE & JOHNSON, 
P.O. Box 7, WATERBURY, CONN. 
Zoesooosesooooosooooolqooles 
Starrett’s Combination Bevel & 3} 
for laying out work, measuring or 
Showing any angle desired e 
Will lie flat. Stock 4 
> in. long. Catalogue © 
shows many uses of 


this tool. joe < 
112 pages, free. he @ 
L. 8. Starrett Co. @ 


Box 13, Athol, Mass. 
999H9 OO OHH9H99HG 0H HO90 80898 


COMSTOCK’S 


TWIN CYLINDER AIR PUMP 


A pressure blower pro- 
ducing Tank Air pres- 
sure ot 50 lbs. per sq. in. 
Indispensable with small 
forges, furnaces, brazers, etc., 
or for filling Rubber Tires, 

Will supply two of our Stand~ 
ard Gas Furnaces or Bicycle 
Brazers—runs all day without 
heating against 10 lbs. pressure, 

Standard Gas Forge 
and Brazer for Shops or 
Tool-Room—essentially, Bun- 
sen burners, flames meeting in | 
center of mutile, J0x7x9 inches 
inside. Superior to bench forge, cs 
No smoke or smell. Tiles re- 

laceable. Pump, $12.50. Furnace, $11.00. Floor 
Brand for Air Pump, $1.50. Boxing and Cartage, 
$1.00. Send for 
Circular. 


°e 
4 
2 
4 
ep 
@P 
4 
2 
° 
e 
e 


Complete as shown, 925.00. 


A. S. COMSTOCK, 
71 W. Jackson Boulevard, Chicago. 


eles pido S PIPE THREADING 


—AND - 


CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam _Fit- 
ters’ Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
umiversally acknowledged to be 
ER THE BEST. [-® Sendfor catalog. 
== THE ARMSTRONG MFG. CO. 
= Bridgeport, Conn. 


BALL BEARING AXLES AND RUB- 


ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelpbia, October, 1804, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992, Price 10 cents. To be had at this office and from 


allnewsdealers. 


DEFIANCE. MACHINE. WORKS 


DEFIANCE, ore U.S.A. 


{ Electrode, secondary battery, P. F. R 


Electric elevator, A. B. See.........22..0068 
Electric impulses, transmitting, I. 
Electric light Nera F. E. 


Electrical distribution system, A. S. 


Electrotherapeutic apparatus, F. H. Brown.. 
Elevator. See Electric elevator. 
vator. 


Pneumatic ele- 


Elevator, C. M. Bartholomew..................00008 651,562 
Elevator and separator, 8. C. & W. N. Ruble..... 651,725 
Elevator cut-off valve. hydraulic, P. F. Cantlion.. 651.696 
Elevator safety stop device, T. Larsson........... 65: 


Elevator stop, automatic, P. Buchheit 
End gate, C.S. Wright.............cccseecee eee cee 
Engine. See Air engine. Rock drilling engine. 
Rotary steam engine. 
Engines, automatic safety stop device for, J. K. 
rig 
Engines, moving pistons of explosive, J. C, 


Envelop, C. F. Belknap 
Enve lop, B. A. Brown... 
Expl osions, device for iB. Chase. F. Henze 
Fastener, detachable, B. Chase 
Fifth wheel, L. &. W 
Filter, H. lL. Miner. 
Filter, G. H. Sellers. 
Filter press plat e, Hinke' urney... 
Filtering apparatus, Black & Wright.. ia 
Filtering apparatus, W. A. Stevenson.. ........... 
Filtering material, manufacturing, G. A. Abbott. 
Filtering system, waterworks with, W. A. Freise 
Firearm front sight, W. F. Sheard. 
Virearm, repeating, O. F. Mossberg 
Fire escape, O. F. Davi 
Fire escape. C. R.- Harr 
Fish offal digester, T. W 
Fishing rod reel and grip. 
Ray, Sr.. 
Flour bolter, F. 
Fluid meter, prepayment, 
Fluid pressure brake, W. G. MacLa 
Food, malted flaked, J. D. Bourdeau. 
Frame. See Velocipede frame. 
Fuel press, G. W. Murphy. 
Furnace. See Anneali ink and bluing furnace. 
Cupola furnace. Hot air furnace. 
Furnace, W. A. Stubblebine...............eeeeeeeee 
Furnace ash pit and grate, W. D. Balcom 
Furnace tiling, E. D. Meier 
Furnace tiling, H. G. Tidemann 
Gage. See Railway track gage. 
Game, L. A. Sexton 
Garment hook. C. J. Brosnan. 
Garment stretcher, G. Taylor 
Garment supporter, S. Freehling. 
Gas and air mixer, G. R. Cottrell. 
Gas burner, selt lighting, J. B. Gys..... 
Gas generator, acetylene, E. P. Caldwel 
Gas or water service box, J. A. Mayers.. ie 
Gas producer, J. Swinbank................. cess noes 
Gate. See End gate. Swinging gate. 
Gate, C. EK. Baker. 
Gear, ratchet driving, W. H. Forbes. 
Gearing, friction, F. Durr... 
Gearing, speed, A. A. A. Levi a 
Gearing, speed reducing friction, R. E. Ball 
Generator. See Gas generator, 


Steam genera- 


tor. 
Glass plate fastening device, G. C. 
Globeand fixture therefor, &. 
Glove, H. 8. Delamere. 
Grain binder, J. W. Pridmore. 
Graphite, purifying, KE. Teisler. 
Graphophone casing, W. T. Shields 
Grating machine, G. Merkel...... 
Gun, spring air, W. F. Markham. 
Gutta percha substitute, H. Schneide 
Hair fastener, K. E. Mullinix....... 
Hammer, double stamp, H. Guyot. 
Handle. See Coffin handle. 
Hanger. See Bicycle crank ha ger. 
Harrow, A. P. Anderson............. 
Harrow, weeding, H. F. Deterding. 
Hat sizing machine, S. L. Taylor... 
Heater. Curling iron heater. 
Heel attaching machine, F. F. Raymond, 2d 
Hitching post, J. R. Losey 
Hook. See Garment hook 
Horseshoe, J. M. Lord.. 
Horseshoe nail forging 
Hose bridge, M. Ujak... 
Hospital buggy, L. E. Hoffma 
Hot air furnace, 3. J. Knap penberg 
Hub, jarless, L. C. Lorin. 
Ice cream, apparatus for manufacturing, H. 
Bieder......... 2.006 seceeeeeceees : 
Ice cream freezer, A. Webber... 
Ice cream, manufacturing, H. Bieder.. 
Im plement, combined pocket, W. F. Watso 
loxyl bodies, making, D. Vorlander et al. 
Taser trap, H. "Hockett........cccscseseeseeees 
Insulation, machine for covering wires or ‘cables 
with loose fibers suitable for, ie S. Randall.. 
Internal combustion motor, H.'T. & H. A. Daw- 
“BOWL. cose ese sense cet e ccs eee tetas ctacateceeeteseeee 


Wright........ 
L. Houghton...... 


Ironing board, O. 
Jacquard machine, A. 
Jacquard machine, double acting, A. B. Kei- 
TNO] 6 ah 55 do's Sale Sntes Camsieelelabacste Veitess Wealdniers cuidate 
Vittle.......ccce cece seescerecescoerecess wy eens ri ee 
Jewelry, making gold filled, Russell & Goddard. 
Jewelry, } making square edged gold filled, F. R: 
affor: 
Joust’ See Lamp thread joint. Railway rail 


Jouvnat’ bearing, F. R. Cargill.... .........6. cesses 
Kinpmatographs, f feeding mechanism Ze films 
n, a 
Kneader, dough, L. H. “McCrady. 
Knjfe scourer, T. B. Abbott...... 
Knob, door, F. J. Monz 
Ladder and scaffold support, combined, E. R. 
SODNB 22. 5c sos ee sib ce oe ede cd eeateress ea deseenee: 
Lamp bases, etc., contact for incandescent, W. 
G. Bryant. . 
Lam p burner, F. T. Williams..... 
Lamp, electric arc, EK. Bonhivers.. 
Lamp, electric arc, W. F. Wegner. 
Lamp signal, W.S. Hamm......... 
Lamp thread joint, W. M. Hoerle..... 
Lamps, means and appliance for light 
descent. or like burners of street or other gas, 
Foulger & Glover.. 
Land roller, tricycle, E 
Lard_ press, C. K 


Lathe feed motion, N.H. Fay. 
Lathing, F. BE. Brightman...... 


Leather perching and staking machine, E. Printz 6: 
Lemon squeezer, A. Baumgarten........ ......... € 


Letter box, Messier & Mercure.................. .- 
Letters, etc., attaching device for. E. Caesar..... 
Lime and carbonic acid, manufacturing, G. M. 
Westman..........655 cee oe 
Linotype machine, S. Smith.. 
Lock. See Nut lock. Sash lock. 
TOCK,; GC. Wy ster isies cee sct le as sree ae Bese osdesewias Seb iae 
Bock and latch, combined, F. E. French : 
Loom, T. & W.Caldwell............cceecssecesceeee 
Loom, draw detecting mechanism, W. G. Eaton.. 
Loom ‘filling supplying mechanism, B. reneeh, 
1% 
loom picker staff connection, J. E. & A. Hey... 


Loom shuttle, 8.M. Hamblin.................. 0.0. 65. 


Loom takeup mechanism, narrow ware, J. &. C. 

Salathe.... 2.0... cccceceee cece cece cece ee eeeeeeeees 
Loom warp stop motion, J. F. Dustin. 
Lubricat or, F. M. Peters. 
Match box, S. B. ‘Norton. 
Match machine, F. J. 


. P. White.. 
E. White. . 
DOU wai cce ts citatis oo .0'0 8 Sais 008.0's 


Metal : structure, expanded, A 
Metal structure, expanded, H. 
Miter box, R. H. 
Mixer. See Gas and air mixer. 
Money or savings box, E. Reizenstein.............. 
Mop wringer, G. D. WOOdS........... 00... eeseeeeeee 
Mortising macbine, horizontal, C. W. H. Blood... 
Motor. See Dental motor. Internal combustion 
motor. Rotary motor. Spring motor. Tide 
motor. 
Motor, J. Schneeweis 
Mower. lawn, S. P. Lerch. 
Mowing machine attachm 


‘ord 


Mowing machines, mechanism for operating cut- 
J. A. Daugaard 


ting apparatus of. J. 
Music holder, D. Stein..... : 
Muster Saale str z tightener, J 


(Continued on page 398) 


651.838 
651,481 
651,489 
651.776 


651,722 


651,583 


-. 651.409 
-- 651,467 
651,451 


651.811 


651,678 


651,645 
. 651.706 


ae 
5 


651,477 


651,684 
651,496 


651.347 
651.480 
651.744 
651,704 


651,716 
. 651 


Tar Oe Kn oe 
A SAFE GUIDE 
through the hours, moments and seconds of 
a lifetime, stands the 


Ruby Jeweled Elgin Watch 


Possessing accuracy and every mechanical 
perfection that has won for it the proud 
eof 


The World’s Standard. 


All jewelers sell them in sizes and cases to 
suit everyone. 


An Elgin watch always has the word 
“Elgin” engraved on the works—fully 
guaranteed. 


“The Ways of a Watch’’ mailed free on request. 
ELGIN NATIONAL WATCH CO., Elgin, Il. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained jn in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 10 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 


The New Yankee Drill Grinder 
Scientifically Correct. 

The only drill grinder ever made requiring 
but one preliminary adjustment. Gage Jaws, 
Chucks and other time-consuming apparatus 
thrown .to the winds, Any clearance 
obtained instantly. Drills cut like razors. A 
boy can use it. Tron Workers! This 
machine will pay for itself many times each 
year. Correct work impossible without it. 

Write us NOW while thinking of it. 
WILMARTH & MOR aN co., 

Successors to The Fuller Mfg. 
Grand Hapkis, Mich. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail,free. Man- 
ufactured by Consolidated Safet 
Pin Co., Box 121, Bloomfield, N. J. 

can be easily 


“NEW ROOFS FOR OLD” Stoonpiahes 


without the aid of a skilled roofer if you will get 
Warren’s Natural Asphalt Strong Surface Ready Roofing 


Has 2 inch and attach it to the roof 
lapedge. yourself. Surface com- 
pleted. No need for paint- 

ing. Only needs nailin 

down. Comes in rolls o 
108 square feet. Made of 

A¥ genuine Trinidad asphalt. 

ostal brings particulars. 

Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


SENSITIVE LABORATOBY BALANCE. 


By N. Monroe Hopkins. This “built-up” Jaboratory 
balance will weigh up to one Round and will turn witha 
quarter of a postage stamp. ‘I'he balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & CO., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


if you want the best CHUCKS, buy Westcott’s 
7 Little Giant Double Grip 
Pye, Drill Chucks, Little Giant pe—s 
fy. Drill Chucks 
Improved, 
Oneida Drill 
Chucks, Cut- 
ting-off Ne 
Chucks,Scroll 
Combination * 
Lathe Chucks, Geared ~~ 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made b 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COLITMBIAN BXPOSITION, 1898, 


-READY SHORTLY. 
Gas Engine 
Construction 


By HENRY V. A. PARSELL, Jr., on A. 1. Elec. Eng., 
and ARTHUR J. WEED, 


PROFUSELY {LLUSTRATED. 
Price, $2.50, postpaid. 


This book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
uperation of Gas Engines are clearly and simply de- 
scribed, and then theactual construction of a halt- horse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of the mechanical operatio. s 
of finishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing tbe modes of chucking, turning, 
boring and finishing the parts in the lathe, and also 
plainly showing the lining up and erection of the engine. 

Dimensioned working drawings give clearly 
the sizes and forms of the various details. 

The entire engine, with the exception of the fly- 

wheels, is designed to be made on a simpie eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so thatany- 
one can figure out the dimentions of similar engines of 
other powers. 

Every illustration in tbis book is new and 
original, having been made expressly for this 
work. Large Svo. About 300 pages. 


” Send for Circular of Contents. 
MUNN & CO., Publishers, 
-SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 


“GON OZI§ 


— 


Scr ntitic 


American. 


JUNE 23, 1900. 


Catalogue of latest Models for a stamp, 1 
SMITH & WESSON, 14 Stockbridge St., Springfield, Mass. 


is obtained from a Witte 
Gasoline Engine. It is 
economical, durable, is 
sold right and guaran- 
tee for 5 years. Write 
for catalogue C. 


WITTE IRON WORKS CO.. 
519 West 5tb Street, 
Kansas City, Mo. 


ECKHARD GASOLINE 
Marine Engines 


2H. P., $150 
4 250 
8 450 
Costs 9 cents per«iay per Horse 
Power to run. 


oe 


“cs 


Simplest in construction and 
easiest to operate. 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 


Write 
for cat- 
alogue. 


The ‘‘ Wolverine’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing andself- 
starting gasoline engine on 
the market. Lightest engine 
for the pewer built. Practi- 
cally no vibration. Absoiute- 
ly safe. Single, double and 
triple marine and stationary 
motors from ¥& to 3@ H. P. 
WOLVERINE 

MOTOR WORKS, 


Grand d Rapids, Mich: 


USES LIGHTED 


AT LAST Hous BATTERIES 


CHEAPEST AND BEST LIGHT. 
Wealso want Agents for our Table Lamps, 
Carriage and Bicycle Lights, Fan Motors 
with Batteries, Cap Lights, Necktie Lights, 
and everything electrical. Largest makers 
in the world and we undersell all. Agents 
wanted. Send for new Cataloque, just out. 


OHIO ELECTRIC WORKS, Cleveland, Ohio. 


The Olds Gasoline Engine 


is a simple, well made and very 
economical power. It has no 
complications. 1 to 
§ p. stationary. 
Smail sizes self con- 
tained, 434, 8, and 15 
h. p Mounted en- 
gines, 2to 30 b.p. ma- 
rine. Send for com- 
plete catalogue. 


Olds Motor Works, 
Box 418, Detroit, Mich. 


Factories, Lansing & Detroit 


THE ELECTRIC HEATER—A VALU- 


able paper, with working drawings of various forms of 
the electrical heaters, in cluding electric soldering iron, 
electric pad for the sick, etc. 6 iNustra tions, SCIEN- 
TIFIC AMERICAN SUPPLEMENT 111%. Price 10 cents. 
Wor sale by Munn & Co. and all newsdealers. 


A Dew Button 


THE BEST THING YET! 


Is simple ané durable, and can 
be put on and taken off «ut will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep tbem 
send 25c. to us for sample doz. 
THE L, & HW.SUPPLY Co., 
85 Commercial Avenue, 
Binghamton, N. Y. 


IFE? 


sag) 


PURE : 


HOLDS LIKE = 
camino 


A VISE. — 


NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 


Motor Cycles. 


OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic 
Motors, 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasolene and Oil Vapor Engines,” 
and * Mechanical Movements, Devices 
and Appliances.” 


PricE $3.00 PostTPAiD. 


This work is written ona broad basis, and comprises 
inits scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
™mose important innovations of the times, contributing 
tc the pleasure and business convenience of mankind. 

The wake-upand management of Automobile Vehicles 
of all kinds is liberally treated,and in a way that will be 
appreciated by tbuse wbo are *reacbing out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 


Large Svo. About 400 pages. 
Illustrated. 


GE Send for circular of contents. 


MUNN & CO., 361 Broadway, New York 


Very Fully 


| Press. 


Oil can, non-explosive, W. F. Krane,...........0.. 651,632 
Oil distribution system, Johnson & Falk........... 651,606 
Ores and precipitation of precious metals from 

their cyanid solutions, treatment of, Martino 


& SUUDDS. 0... ee recente eee e ene neeeenaee 651,510 


Ores of nickel, ete,, electrically treating, H. 
THClCUX Gs cant varelecieces ce eae -- 651.718 
Oven, bake, R. W. Turner.... - 651,736 
Package, shipping. A. H. H. Sack. 651,726 
Paddle wheel. lL. F. Kennedy.. 631,806 
Paper barrel. J. Van Develde 631,917 
Paper feeding mechanism, N. 061 SAT 
Paper hanger’s combination tool, R. ¢ 651,390 


Paper, #tc., roller used in manu factu 
Kaegi. : 
Pegging m 7 
Pen, fountain, P. com Wirt. 
Pencil sharpening device, VW. W. 
Perambulator, C. HK. Fanning..... 
Phonograph horn, KF. W. Weave 
Phonograph record carten or recep 
Kinsey 2 
Phonograph record receptacie, J. W. C¢ llins.. 
Photographs of moving objects, appa. us for 
Gisplay lng, ME Barres. ccc cocsseisseasmaismeaceies 6 
Photographic vignetter, C. Vongerichten 
Piano, automatic, J. Wieser.. 
Pianoforte action, G. M, Guild. 
Pianofortes. stringing. B. B. McDaniel. 
Piano pedal action. J. Dierdorf 
Pipe. See mmol er'sy pipe. 
Pipe covering, McConnell 
Pipe fastenin. A car & Straw. 
Pipe hook. E. ‘i. Greentield.. 
Pipe ream.ng out and trimming too 
mott. . 
Pipe trimming and tbreadiug tool, G 
Planter, W. H. Stokes.. 
Planter, check row corn. S. Holaen. 
Plow, hillside or reversible. J. R. McWane. 
Plow. motor. @. H. P. Shroyer............ 
Plow, reversible rotary disk. Blain & Bell. 
Pneumatic elevator. J. B. Schuman 
Post. See Hitching post. 
Potato digger. E. ltuth. 
Potato separator, J. Clark ‘ 
Power transmitting device, A. A. Peterson. i 
Precious metals from cyanid solutions, precipita- 
tion of. Martino & Stubbs............... eee ee eee 6: 
See Cotton press. Fuel press. lard press. 
Printing press. 
Printing apparatus. list, L. H. Studebaker.... 
Printing attachment for roll paper. &. K. Dr 
Printing press. embossing, Fullard & Hawkins 
Propeller mechanism. vessel, S. Griffin 
Pulverizing nil), J. H. Elspass. 
Pump,J.s. Albright 
Pump, rotary. Trouve & Bellot. 
Punching bag support. R. Nicol .. 
Racking apparatus. heer, H. W. C 
Rail fastener. J. W. Gay.......-. 20 1. ...0.. 
Railway cattle guard. Lawrence & McBride. 
Railway crossing, E. B. Entwisle.. 
Railway. electric. A. Casazza.... 
Railway, electric, T. P. Chandle 
Railway, electric, W. Grunow. J 
Kailway rail joint. H. A. Chris a 
Railway shouldering macbine. Barr eta 
Railway signaling apparatus. J. Cleghorn. 
Railway track gage, F. Algoud............ 
Railway transfer tahle, H. Breitens 
Range. WV. Rabich................ 
Razor guard, 'T. F. Curley 
Razor strop, A. Witt 


Reamer. |. C. Stillman. -- 651,730 
Register. see Cash register. Stov ir register. 

Relasting machine, Winkley & Phillip: ... 651,405 
King traveler. Campbell & McMichael. 651,650 
Riveting machine, bydraulic. S. Foreman. 651,508 


Rock drilling engine. J. G. Leyner. . 651,487 
Rod. See Fishing rod. Switch rod. 
Roll relief device, C. Kuhlewind. » 651441 
Rolling mill, A. Allagnier... .. 651,740 
Rolling solid or pierced blanks for forming tuhes 
or tubular blanks. machine for, J. Becker..... “631.79 
Rotary motor, P. T. Perkins - 651,809 
Rotary steam engine. H. Thormeyer. ..- 651,616 
Rubber, compound useful as substitute for, 1. 
651.384 
Sad iron, self heating. P. Gille - Gol 458 


Sampling device, W. C. iovers g. 
Sash Jock. D. Hoyt... 
Sash lock, G. B. Litit. 
Saw, buck, H. Henry. 
Saw guide. M. E. Dav 
Sawmill set works. KE. EF 
Seale, com puting. H 
Seale loep, KE. Finn. 
Screw making mach 5 
Seam rubbing and welt protec 
Carter & Hansen 
Secondary or storage battery, O. 


++ 651.607 
i 570 


Separator. See Putato separator. 

Sewing machine feeding mechanism. I). Noble... 651,808 

Sewing machine plaitiug attachment. A. Laub- 
scher....... 651.463 


Sharpener, knife. EK. H. Jones 
Shoe, A. Osborn ....0.. 5-205 .6% 
Sick, device for lifting and moving 
MONCS2 orae silosoe onan A 
Signal. See Autom 
Signaling and advertising apparatus, Richardson 
& Smith 
Siphon tilling device. Cederstrom. 
Skirt, bicycle, K. Ryan............ 
Skirt supporter, A. S. Heineman. 
Slaughtering apparatus, A. Byrd. 
Smoker’s pipe. C. E. Angell. 
Snow plow. J. Lindall. 
Snow plow. J. Lindall, et_al.. 
Sole pressing machine, KK. E. Winkley.. 
Spectacle frame end piece, F. L. Burrows 
Speculum, C. J. Pilling. 
Spinning apparatus. G. UO. Draper 


- 651,462 
. 651,555 


* 651,761 


651,387 
» GOLAT 


Spiral die. H. B. Dierdorff. e 748 
Spring motor, C. C. Cordry.. 601,594 
Stamp or label attaching device, J. M. Wash- 
UT See Sowatyovaneh sovie.s Seis selec wince e sielsietls oss die sie 651,681 
Stand. See Bicycle stand. Display stand. 
Steam generator. ‘I. Clarkson.............++ - 651,593 
Stone channeling bit or chisel. Barker & Smitb.. 651,589 
Stone, macbinery or apparatus for dividing, 
shaping. working, or dressing, F. M. McLarty. 651,767 
Stone, making artificial. J. Eshe..... 651,657 


Stvol and footrest for shoe deai 


Stove air regis 
Stove orrange grate mounting, W. 
Sugar cutting machine, J. A. Tilden. 
Sugar forming machine, J. A. Tilden. 
Superheater, M. von Pokrzywnicki.. 

Suspender cast otf, L. Neuberger.. 
Swinging gate, W. R. White 


) 651,686 


Switch. See electric switch. 
Switch operating mechanism, G. B. Conrey ener 651.564 
Switch rod. ‘IT. E. Calvert. RS - 651.413 
‘Tablet, entinet Hurlbut & Terry. 651,713 
Tack driver and carpet stretcber. combined, KE. 
SUT seeks A ale Sart ancasa etre te tak «Dh ERM Cs ctor 651,729 
Teaching drawing, apparatus for, Bridge & 
MURALI OT sche c:aysvarcnje Sraseleins «Cain aiole taseiagt c= etter tera a Ole 


Telegraphic transmitting apparatus, J. Gardner. 
Telegraphy, electric, I. Kitsee. 
Telegraphy. space, I. Kitsee.. ‘i 
Telephone switch, automatic, R Te, Watt. 
Thill coupling, W. W. Garner.. 
Thill coupling, J. HH. Little... 
Tide motor, M. C. Wilkinson. 
Tin for inclosing preserved provisions or foods. 

GtercA. We MaGOnochi@s: vi: ccc ee cseilecocsd 6 5 
Tires, detachable cover for pneumatic, 1. & W. 

Caldwell..... ...... 
Tires, making covers for phewmatic, 

(0h 2-)) EM Rae 
‘Tool. comhination. J. M. Sullivan..... 


‘Toel handle fastening, C. A. Eimstrom. : 4 
Tooth, artiticial, F. E. Roach.. 651,388 
Toreb for incandescent or otber gas Jamps, light- 

ing, Foulger & Glover « 651.709 
Toy. aerial. J. B. Cressler. 151,698 


Toy revolver. lu. Templi 
‘Voy wagon. J. Klindall.... 
Trap. See Insect trap. 
Trestle, extension, W. H. Nelson 
Trolley, F. A. Merric 
Trolley, J. H. Walke 
Trolley track switch, 
Truck, J. E. Walsh.... 
Trunk. shirt, C. Heum 
Tube rolling machine, seam 
‘Twine cutter. J. A. Crandall 
Type distributing machine, B. F. Linke.. 
Type, machine for removing fins or burs from. 
FRICHAP AS! 6.5 d ecaiisi iste ran Meteraiaia sae seatete a ateto ant a 
Typewriter attachment, book. J. I<. McDaniel. 
Typewriting cylinders, variable spacing gage for, 
E. A. Lloyd . A 
Upholstering apparatus, J. L. Heffner. 
Valve. fluid thrown, W. W. Corey, Jr. 
Valve gear. gas engine, C. Werner.. 
Valve. hydraulic, 1’. C. Prouty....... 
Valve, bydraulic motor. J. H. Baker et al.. 
Valve operating attachment, waste. J. A. Hollen- 
DON Ser ew iee ica via caitya seer eawenaee seas. late a aes 
Valve operating device, steam engine, R. Kron 
Valve remodeling device, UC. #. Huxley............ 


(Continued on paye 3v9) 


1.399 


5 
651.550 
651,548 


| ] The man who wears the President Improved Suspender 
is ready for a run or a ride, for working or for walking. 
He hasthe best: equipment in suspenders that it is pos- 
%, sible to secure, Itdoes away with belts and buckles. 
It relegates to the past the old fashioned leather 

straps that served as suspenders. 


President Suspender 


IMPROVED 


isso constructed that it readily adjusts itself toevery 
bend of the body. Trimmings will not rust. Be sure 
you getthe genuine. Refuse imitations, 


$1500.00 FOR YOUR ESTIMATE. 


Every purchaser of President Suspender is entitled to take part in 
the Presideutial Vote Contest. $1500.00 in gold as prizes. Full in- 
formation given with each suspender. «At all dealers or direct from 
us, 50 cts. postpaid. Contest isopennow. Closes Nov. 5th. 


THE C. A. EDGARTON MFG, CO., Box 222, Shirley, Mass. 


ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfo1med with it. A ‘most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furn.ices for making the carbide, 

as generators, gasometers, burners, etc. Contained in 
ScieNTIFIC AMERICAN SUPPLEMENT, Nos. 
1004, 1007, 1012, 1014, 1015, 4 

3S, 1057. 1064, 1071, 1072, 108-2, 
O81. 1085, 10S6; 1104, 1124, Lise, 
1149 and 11450, Price 10 cents each, by mail, from 
this office. and all newsdealers. 


2 MARINE MOTORS 


are GUARANTEED to 


GIVE SATISFACTION. 


Durable in Construc- 
, tion and Easy and 
Safe in Operation. 


{2 Send for Catalogue 
and investigate owr claims. 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S.A. 


{ONITOR»’MOGUL 


MARINE GAS ENGINES 


ELECTRO VAPOR 


0th CENTURY “Extaust 


Tbis Ideal Gentleman’s Launch, elegantly finished, 
simple, seawortby, safe, reliable. Seats %. Speed 6 
! miJes. Guaranteed for one year. Price $200.00. Order 
now, avoid Spring rush. Send _10 cents for handsome 
7-page catalogue of Steam and Sail Yachts, Launches: 
Rew Boats, Canoes. RACINE BOAT MANU= 
FACTURING C6., Box D, RACINE, WIS. 


T U R Bl N E i Send for Circular soME.?? 


das abrOuib, #.Sok, 


“LAUNCHES... a1 
LAUNCHES.- aff 


MONITOR 


5 

CAUSE OF LUMINOSITY IN THE 
Fiames of the Hydrocarbon Guses.—By Prot, Vivian B, 
Lewes. An important paper in which the author en- 
deavors to show that the luminosity of hydrocarbon 
flumes is due to the localization of the heat of formation 
of acetylene in the carbonand hydrogen produced by its 
decom position, and the e:use of such localization. (on- 
tained in ScleNTIFIC AMERICAN SUPPLEMENT. Nos. 
1012 und 1013. Pricei0 centseach. ‘l'o be had at 
this office and fruin all newsdealers. 


VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICH. CATALOGUE. 


KROMSKOP 


Color Photography 


Nature’s Reflex! ‘‘1t seems almost a miracle!” 
““Totbe already long list of marvelous devices which 
will come into common every: -day vse must be added 
this last and most pleasing gift of science.” 

K.romskop’s romograms and Kromskop’s 
Cameras, now ready. 0" Send stamp for booklet. 
IVES KROMSKOP CODIPANY. Incorporated, 


1324 Chestnut Street, Philadelphia. 


"D. & J.” HANGERS 


” acl Absolutely the Best and Lightest. 
SINCLE Bearings are Accurately Ground. 
y 
TANDEM, PARK CITY MFG. CO. 
TRIPLET INCORPORATED, 
AND QUAD. 75 JACKSON BOULEVARD, CHICAGO, 


| Son MINING SCREENS, 


Coat ORE oncae REVOLVING*"C SHAKING SCREENS. 
JIGS & STAMP BATTERIES a0<* 3: MILLING & MINING MACHINERY ciiee'ises, 


201 HARRINGTON & KING PERFORATING G cHicKGS 
DRILLING 


CHICAGO. 
THE BICYCLE: iTS INFLUENCE IN| 
| \ E LL Machines 


Health and Disease.— By G. M. Hammond. M.I). A val- 

uable and interesting paper in which the subject is ex- 

baustively treated from the following standpoints: 1, 

The use of the cycle by persons in kealth. 2. The use of 

thecycle by persons diseased. Contained in SCIENTIFIC Over70sizesand styles, for drilling either deep or 
shallow wells inany kindof soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 

Operate them easily. Send for catalog. 


AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
WILLIAMIS BROS., Ithaca, N. Y. 


‘To be had at this office and from all newsdealers. 
You USE GRINDSTONES ? 


{f so we can supp you. Ali sizes 
mounted and unmounted, always 
kept.in stock. Rememoer, we make a 
specialtyof selecting stenes for all spe- 
Cial purposes. &B™ Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


THE NEW BRISTOL COUNTER 


AIST Se co 

THe. P Manuiactoree yNTER 
€-J:ROOT. BRISTOL: CONN.U.S-A. i 
Patented April, A691 COS 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe~ 
cial counters to order. {2 Send for circular. 

J. ROOT, Bristol, Conn., U. S. A. 


Asbesto- 


Automobiles —— 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vevicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
makea very valuable treatise on the subject. The 
numbers are: 732, 979, 993, 1033, 1054, 1055, 1056, 1087 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO. Publishers, 


361 Broapway, New York. 


Daus’ “Tip Top” Duplicator 


100 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND SO COPIES FROM TYPEWRITER 
NO WASHING, NO PRINTERS’ INK. NO STENCIL. Price, Complete, $6.00. — 
SENT ON TEN_DAYS’_TRIAL_TO_ RESPONSIBLE _ PARTIES 


ee 
The “Tip-Tor” reproduces the handwriting so exceedingly faithful that copies duplicated {n Black 
Tnk on this apparatus are often taken for ordinary written letters and not duplicates. 


The Felix F. Daus Duplicator Co. (inc. {to 5 Hanover St., NewYork 


ARK. 


SHEETING, GASKETS, TAPE and PISTON PACKINGS, 
Will stand the highest pressure for either steam or 
hydraulic work. [&~ Write for samples and price list. 


UW. TRAINER MPG. CO, (Est 1874), 88 Pearl St.. Boston, U. 8.4. 


es a cag 


= 


lekest 
enpest 


Smallest 

auyweg 
alae 

[eopaeag 


C 


Adds, pamtractent maiusine Divides, etc. 
= Carries all’ columns automatically, Al 


44x Request instructive illustrated Booklet wi 
4% The International Arithm achineCo., | 
10 141.159 La Salle Street, CHICAGO, ILL. 


tor in MechanicalArithmetic,price31, 


The Arithmachinist, Self-Instruc- 


JUNE 23, 1900. Scientitic Ainevicni. 399 


Valve with stop, check, J. J. Brownetal.. ....... 651,793 


f Vamp folding machine, G. #. Dunn.... +. 651.797 
Vebicle, ‘I. H. Hurt......cc: cesseceececnee i *) 651,661 : a, 
e yanicles ower propelled: Es Juancheste: a ae 

5, A i 3 . G. Latta. . .. 681,66 = = 
Yes, youcan. Weteach BLECWKICAL ete re Tame, 551436 ae 
ENGINEERING at your home by mail | WOU? chin rest. D. PD. Coffron. ve Senaes a STERBROOK&C 
ata cost within the react ot anyone. No} Wagon box aud rack, combined, J. H. ° 651.44 
matter where you live.ir ron can read and Wardrobe TM Dils ee tal. 
write, we guarantee to teach you thcrougb- | washing machine. Jobuson & Clark. No other make of pen i od. 
ly. Our Institute is endorsed by ‘thomas . Ls Pies cre x oe . + pen is so good, 
‘A. Edison, and other prominent men of | W2tet closet, M. Hogan......... £50 Varieties. For Sale by all Stationers. Get Esterbrook’s always. 


Water closet attachment, J. B. Kelly 
Water meter, J. A. ‘Tilden 

Waterproof composition, elastic. H. lL. R 
Water tnbe boiler. R. W. Knapp ‘3 


tbe country. We teacb also Mechanical 
Engineering, Mechanical Drav 
Te hy, Telephony, Elec 


hting, Elec- | Water wheel. turbine, J. W. Taylor 


Works, Camden. N.3. THE ESTERBROOK STEEL PEN CO. 


26 John St., New York. 


wyegdery a J. Klinger.. 
Le ne eae ach elding, electric, KR. KEyre.......... 
tics, etc. by mau. Write sor Cutalogue. Wells, casing bead for oil or artesian, G. IY. 
The Flectrical Engineer Institute of Corve- A bimlertee: horse detaching, A. Shepard. 
indmill, A. R. Dempster. RiP 

spondence Windmill, E. Leibundgut S : 

Win@ow extractinss apparatus, Weise & Diegley.. 
Window frame anu sash, G. K. Lint.. : 


It APPEALS TO BOTH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. Has Many Ap- 
VANTAGES. 8" SEND FOR CATALOGUE TO 
GUNDLACH OPTICAL CO., Rochester, N. Y. 


 eemoider the oa Lowa. Instruction. 
Cr AST by Mysore C0) ryfen ond Maen 


Ws be of qntaT Valucte These whe dese am Dept A, Wire fabric, knit, Reeves & Wheeler. 
Ciical 2d oGm 240 West 23d St ying zabnic nae sgmmer et al. “i 
fsa Seer. 7 “9 Yire tightener, J. P. Haddix............... BOY Wantsa Model Yacht Hull. Circu- 
tT ee New York. Wood cutting machine, Hindley & Harding VOLNEY W. MASON & CO., EVER . ate aes 


lar free. Crane Bros., Mfrs., Westfield, Mass, 


" Wood treating apparatus, SE. Haskin... ; else Friction Pulleys, Clutches & Elevators 
ILLUSTRATIN G CE RbInE case OF Mae Gorman * 6515 PROVIDENCE: R. I. | 
| 


aud Bottlers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


ICE MACHINES, Corliss Engines, Brewers’ 


TAUGHT BY M A IL wringer, oe SUN a ede 651.449 = 
TINE ay. Ds COCO Os Sale ns ys acaiesinaneess dicots atone Hol, 
Dele dial aan MORAN FLEXIBLE JOINT _ 
ewepaper Sketching, Washdrawing, aN am. ir iquids. = 
Pastelang higher Ulnserabion. Adapted DESIGNS. Made in ait acts a ae ES on = 
toall. Personalinstructionand criticism ‘ A ressure. 
same asin our resident’ school. pre. | Air compressors, base for hydraulic. 7. J-Marer.. 3253 | moran Flexible Steam Joint Co., Inc’d 
pares quickly for prostable work. Mod-| Rai‘ Sanders... 147 Third Street, LOUISVILLE, Ky. 
re erate rates. Writefor particulars. Relt body, H. J. Gaisman ee Snes 
N ) NATIONAL SCHOOL OF ILLUSTRATING, | Beit earment regulating ati oy For Sale—Tablet. Machine, in first-class condition, ! 
\ f 38 Penn. St., Indianapolis, Ind. Billiard table, D. W. Delaney 2,838 Used little. Manufactured py R. Shoemaker. Size 
Box blank, H. B. Smith 32.86 | inch, can be adjusted to 9-16 inch. Cheap tor cash. 
32,808 | Address Box No. 283, Racine, Wis. 


2.807 INVENTIONS PERFECTED. 
2.8396 


Accurate Mode! and Tool Work. Write for Circular. 


50 YEARS’ PARSELL & WEED, 129-131 West 3ist St.. New York. 
EXPERIENCE : : : sr 

THE HORSELESS AGE, 150 Nassau Street, New York. | Heel. shoe, If. 8B. Haigh 

a 7 Hinge, leaf, P. C. Greenawalt... 

New Standard” Dry Battery 


32.827 . 
32,812 
32.834 
$2.839 
32.818 
Hook, breeching, VV. A. Schleicber. F * 
Pitcher, K. 1. Nevins.............. 32.810 
Absolutely Highest Standard in the World Puzzle board, H., ‘I’. Kolp 
for Auto-Gasoline, ‘'elephone, Electro-Medi- Sad iron, A. C. Williams............. 
cal and Bell Work. For $3 0 cash with order, 
will send 1 doz. No.2, or % doz. Special Anto- 


GRINDING MILLS for At PURPOSES. 
| versal Eccentric Mill. Address J. S. & G. F. SIMP.- 


SON, 28 Rodney Street, Brooklyn, N. Y. 


DFE 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & ETC. NEW 70! STENCIL WORKS 100 NASSAU ST N.Y. 


Brush handle, sbaving,. 


Car body bolster, railway, < : 
ce ene um er Chain, ornamental vest, A. A. Greene... 
Ciock case or similar article, L. Hornber, 
Githes frame swivel head, H. W i 
Ollar, L. Wendin 
SUNE 20, 1 900. Collar, borse. C. K. Upton. 
Devoted to Acetylene as Motor Fuel, especially for Copeiaec presses or like arti 
BPRS egw! gue Stearp Boller and ExpIosve | ppaming rll siegien. W. Keach 
Articles by leading scientists and inventors. Price Gamerboard: S: {cuss i Giibert. 
10 cents, stampsorcoin. Subscription: Domestic, ¥2.00; enyse ae, Revi - Gilber 
Foreign, $3.00 a year, in advance. andle brace. J. P. Wiens....... core 
Hat and umbrella rack, L. P. Richard. 


Monthand Expenses; noexperience 
needed; position permanent; self-seller, 
PEASE Mra. Co., Stat’ 10,Cincinnatl, O. 


Make Models of Any Machine to Order. 


3 z MEDIUM-SIZED AUTOMATIC 

TRADE Marks or similar machinery built to order. Our facilities and 
DESIGNS experience in thisline are exceptionally advantageous. 

COPYRIGHTS &c. We invite correspondence from inventors of mechani- 


Sash fastener keeper, G. M. Hubbard. 


Sash fastener lever, G. E. Tyson....... . 82.817 


: : : a 1 doves peep : : cis ; cal devices. @Fl, MERGENTHALER COMPANY 
bile © z Ne a Sash tightener. window. F. L. Fairchild. . 32.814 Anyone sending a sketch and description may i on ‘ a a NES 
aan: pov anrwnere. toe Cian. | um aaron, M, Zwiebel.. eee 82.89) quickly ascertain our ‘opinion free w ether an j eorpurated, Baltimore, Ma. 
= a Shafting floor standard, A.C. Pessano 2 1:5 invention is probably patentable. ommunica- Dees a = =, aes ‘ 
WOE Pee nircct NUw Wolk Ute T, bull iron. Gi Hy Clarke. 39 895 tions strictly confidential. Handbook on Patents FOR SALE, at great sacrifice, Brandis ‘Transit, Level 
d . ead ¢ T, Me. AL 1 


32.819 sent free. Oldest agency for securing patents. ‘and Astronomical instrument. 18) Fulton St., Room 215, 

h 32,811 Patents taken through Munn & Co. receive New York. i 

Trace holder, G. & M. W. Webbe. +. 82,823 special notice, without charge, in the 1 = = 5 

Put on paint that stays on. Washboard, J. S. Schmitz....... ‘ 32,83; - -g- . i LA BOR-SAVING INVENTIONS, 

4 ; SUN eee Scientific American fe Ifyou Bave-Hiventea a labor-saving device and need 
£: ssistance, ancial or otherwise. i 

PATTON § PROOF PAINTS TRADE MARKS. e , tor developing or 


marketing the same, write 


Tie clip, R. Fisher................ 


i kly. ir- \ 
are guaranteed for five years, A prac- Bootsand shoes, leather, Whorf & Marshall...... 34,762 Sisto Ofaraecionube saupnal: Terre, $3. | ON Satie oun a spore Hie eee 
tical book of useful paint knowledge Bourbon, sour mash, Slater, Myers & Company... 34.785 year; four months, $1. Sold by all newsdealers. ae xp eports. 
and many color combinatiensy/7ee: Canned or bowed goods, certain named, Avery ants e ea TE oo 
Liberal inducements and agency te dealers. . Teserving COMPANY............c cee cec eee ence eee 15 MUNN & C N Y k 
JAS. E. PATTON CO., Canned er preserved fruits and vegetables, E. V. 4 0,361 Broadway, ew or | A ys” GASOLINE ENGINES 
7 " Stockham...... peer SHWE a i Ge 
227 Lake st., Milwaukee, Cements. builders. J. 4791 Branch @ffice. 625 F St.. Washington, D. C. WATER MoTO 
Chain, wrought, Columbus Chain Company........ 34.766 | RS 
Chemical solutions for certain named purposes, BACKUS WATER. MOTOR CO. NEWARK N.J. U.S.A! 
Creamery Package Manufacturing Company .. 34,788 
Cigars and cigarettes, M. Stucbelberg & Company. # i 


Dentists’ supplies. certain named, Dental Protec- Largest exclusive Gas Engine Factory in America. Fistablished 1887. 
tive Supply Company of the United States..... 34,765 Engines in stock for quick delivery in all principal cities. 

Food and table luxuries, certain named, Puritan 

CARDS, etc. 7: Pure Food Company Pigtis arr isnoeeat 34,774 

Circular or small Newspaper Press | Fruits. preserved and canned, Anderson Preserv- 

$5 PRESS $18. Typesetting enee. Money ing Company 


Send Sor llustrated Catalogue No. 5, .. ‘5 
THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio. 


186 
Cofee or coffee compounde tf Weiter... Setup i 0 0 ¢ GAS AND GASOLINE ENGINES — aetse? Power. 
Coffee substitute, Improved Cereal Company 34,781 Adapted for all power purposes. 


34,776 


Medicinal antiseptic preparations, certain named, 


GIVEN AWAY ! John Wyeth & Brother..................4.008 oe 34.772 = ———— 


maker or saver. Send stamp for catalogue, presses, type. Herb tablets, G. W. Slaughter. ions for mak- id 
7 T=) . 4 >! Ice cream and water ices, preparations for mak- 
paper, ete. THE PRESS co., Meriden, Conn. ing, W. Rippey prep 34.779 p f 
= 7, | Liniment, C. Stanley... 34,768 : 
Vi VY, Souvenir Gamera | Medicated necklaces. H. Heymanson 2. 384,767 iH 


Stock Sizes 14t 0 22 foot. 


isi M ici i i Fr es = = hs i i 
For the purpose of advertising our full line of elegant | — fedicinal compounds for certain named diseases, 34.71 SE a Safe, Reliable and fully guaranteed. 
100 Vive Cameras. More than this Paints, Parian Paint Company. 34.89 | Prices $160 and up. Send for Catalogue, PIERCE ENGINE CO,, 17 N. 17th Street, Racine, Wis 
We will aslow you $1.00 Pens, C. Howard Hunt Manufa 34,763 = — 


for it at any time toward the purchase of any higher | Pin retainers, G. J. Capewell, Jr. 


priced Vive at catalogue prices. This splendid little | Soles for shoes. leather. D. Forbes. WANTED, immediately. young man qualified to make 
fnstrument takes large 24 x 244 pictures. Thelensisa | St#rch. W. E. Farrington & Company. 


. 
34773 | patent office drawings and having some knowledge of Fy erime | g Mi 
U 4 ictu artificial, “Kk “" 34778 | patent office practice whvu desires an opportunity to 
itetaraniedone clouronnsiading, Drop asa. | Sueetene, arifela Merck & Company... RATT patent omen, practice pr avausccean onbureumey to | EAD GI MTGIal Gl OTK 
ostal for full particulars and sample pictures free | wextile piece goods and articles of clothing, pay to begin with, but exceptional opportunity tor : ce Sree. Wm. Gardam & Son45-51 Rose St..N.Y. 
IVE CAMERA COMPANY, 204 StewartBuilding, Chicago. lar Clothing Company advancement, WEBSTER & TILLEY, Attorneys at | be oerienced Draughtem inet 
Tabaccss Haves oleBeriheliik Son Law, Springtield, Mass. xp! nce raughtsman wanted on Mill Machinery 


acc a a nd Machine T’ools. Permanent employment assured to 
Whiskies. L. I'nldner & Company ons ~. 84,784 = — = o F ane ‘ 
Keep Your Horse Healthy Whisky, Van Vieet-Manstield Drug Company. <: 34.783 = ——— big and accurate draughtsman, Bethlehem Steel Co., 
See that his stable is fi wit 00 treating compounds, certain named, ATALOGU F aR ’ 2 
LOGAN’S PATENT STALE: Am Bridgeport Wood Finishing Company.......... 34,790 M * UNION MODEL WORKS 


which carries offal] filth and bad odors. 
Saves its cost in one year. Prolongs 
the animal’s life and adds to its useful- 
ness. 62° Booklet. Free. 

Logan Santtary Morse Stal) Company, 


& GEARSE® 193 CLARK CHICAGO. MODELS & EXPERIMENTAL WORK. 
LABELS Inventions developed. Special Machinery. 


In) co | E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 
hatte eee ora NOVELTIES & PATENTED ARTICLES 


7.635 | Manufactured by Contract. Punching Dies, Special Ma- | BRUSHES FOR CLEANING FILES offered 


2B dway, N So cal Compan ae 62 a , 
wei gus ew. Seek “Celery Claret. ” for a beverage, R. W. Hicks. . A wees chinery. E. Konigslow & Bro., 181 Seneca St.,Cieveland,O. at lowest prices. 
2 “Del Norris Whisky.” for whisky. J. H. Cronin.... 7,627 2 ie 
They Stand High Pressure. * Digesta.” for a medicine, S, F. Corbett . 7,636 ELECTRO MOTOR. SIMPLE. HOW TO ERNST MEHNE, CRIMMITSCHAU, 
“Ero.” for fishroe, Buckeye Fish Company......... 7.641 . 9 Agents desired Saxon 
iPObanteces state alin Saati “Food of Eden.” for a manutactured food, J. make.—Bs G. M. Hopkins. Description of a small elec- | “# ia a 
Bohne Proce sea Code at ee SniLth tikes See eee eee 7 tric motor devised and constructed with a view to assist- 


}) Traps, Receivers, Condense s, Steam Pumps, “lygiene Yeast.” for yeast, P. Van Bnssum ing amateurs to make a motor which might be driven ‘DD. L-HOLDEN 


ay) etc. The original seamless goods. Not 


imitations. Catalogue No, 2 Free. * Joso.” for cigars, W, A. Joseph......... 0-2 eee 1) 1681 with advantage by a current derived froma battery, and 1336 BEACH’St. PHILADE LeHia PA 
: ‘pees neti ‘‘ La Sans Pareille,” for lard, Hammond Packin 3 which would have sufficient power to operate a foot : : 
; Hercurss Froat Works, Springfield, Mass. Lec T ce een Ren eee e. lathe or ang machile requiring not over one man pow- OLE MANUFACTURER « . ‘ 
= a8 - z = * Lemon seltzer,” for effervescent. er. With il figures. Contained in SCIENTIVIC AMER- EG EALED' C 
LIGHT MANUFACTURING: & EXPERIMENTAL WORK: nesia, Liquid Carbonic Acid M 1CAN SUPPLEMENT, No. 641. Price 10 cents. To be ; 


Compziny.... ... bad at this office and from ail newsdealers. SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1899. 
‘“Naughty Naught, 
graphic Company. 
|" PLD. Q. Polishing : polis 
der, Liquid Carbonic Acid Manufacturin 


pany. 
huba 


p 
- “Rhubarb Compound,” for rhubard compound, 
. California Rhubarb Remedies ( ompany........ 7,634 
e e : “Rbubarb Syrup.” for rhubarb syrup, California 
Rhubarb Remedies Company.................0004 7,633 
“Sanborn’s Salmon,” for canned salmon, G. W. > \ 
Sanborn.. +. 7842 


- SHEET METAL STAMPING — PUNGHES & DIES. 
UTOMOBILES «no PARTS ror Same. 
SPECIAL MACHINERY. INQUIRIES SOLICITED. 
OTTO KONIGSLOW- 45 MICHIGAN ST. CLEVELAND,O. 


“ Shoe String,” f . 7,632 


“ Silver Polish,” for sifver polish. Liquid Carbonic 
Acid Manufacturing Company.............0 ..eeee 9,623 
By GEORGE M. HOPKINS. “*Soape’s Pile Cure,” for a medicine, Home Rem- @ 
OGY SOMPAMNY: saelon cs sccisiten stseuingaseear merece stares 7,639 "y 
20th Edition Revised and Enlarged. “St. John Salmon,” for canned salmon. G. W. San- 


DORN Swehiet cqea ace Sse tmctone Si UN AU i ceas 7,643 
: Fe “Star” 3 z Pipi » . : 
O14) Pages; 820: Iustrarions: Seay eOfy matches scare Marlon: Mivcns com rye Would you possess the capacity that directs affairs? Would you de- 
Price $4.00 in cloth; $5.00 in half morocco, postpaid | ‘‘ Stomach-Oids,” for a medicine, J. H. Sencindiver. 7,638 velop the power that dominates men,the force that controls their minds? 
“The Bee Hive.” for millinery, ete., J. Benjamin.. 7,622 , A A ff. 
uis is a book full of “The Old Homestead Liniment,” for a liniment, "| In all walks of life these faculties measure the difference between suc- ‘ 
interdsbsatad aatae for J. W. Burnley & Company... ... pistetestet eee e es 7,640 cess and failure. They are to be traced to one mental characteristic-PERSONAL MAGNETISM. 
“Thoro.” for medicine. I'boro Medicine Company. 7,637 i es : A : ae < 
Teachers, Students, “Tiger Lily,” for cigars, American Lithograpbic It is this well-nigh undefinable something that. makes a man irresistible, that enables him to com- 
i Oe en oe é Pa etree tp Whisky.” for whisky, 7,629 pass all difficulties, to surmount all obstacles It is this mental energy that causes him to surpass 
practical knowledge of Hanley, Hoye & Company....... OEE a eR 7,628 his fellow-men in the pursuit of fame, fortune, happiness. With the consciousness of the power of 
Physics. this splendid _—_— Personal Magnetism attained comes ability to make friends, inspire confidence, win affections, You 
bene nie coiene PRINTS. can embrace opportunities, gain social position, achieve business success. You can become a great 


‘A Sign of ‘the Times.” for gloves, U. Meyers & Son. 235 power for good in the community in which you live. ‘‘THE WONDERS OF PERSONAL MAG- 
ATID Bray tiny ne Carey oon Playa cards. 234 .NETISM AND HYPNOTISM"? is the title of a scientific treatise which tells you precisely howto 


of thought. It has in- 
fluenced thousands of 
men in the choice of a 


cho Cream Foam,” for a shaving preparation, H. | acquire this marvelous influence. It is a comprehensive work by the eminent authority, Dr. I.a Motte 
career. It willgive any- MichelSen? 330. ncseaacee eet soe eee ceed Beta 237 “ f é z 
one, young or old, in- “Magnus.” for malt, hops, brewers’ suoplies, and Sage, A.M., Ph.D., L1,.D., graphically written, profusely illustrated, admirably executed. It reveals 
formation that willen- 7 machinery, A. Magnus... . Shayettlash ape aetteceteciste a ste cera ane 238 wonderful secrets and contains startling surprises. It is free to you for the asking. This offer is ab- 
wie The Monarch Suspender,” for suspenders, Mon- 2 . evr ! : 
able him to compre- arch Manufacturing Company....................- 236 solute, genuine and without conditions. Send your name and address and receive the book by return 


hend the great im- 


mail without expenditure. It has brought success to thousands who have sent us such testimonials 
provements of the day. 


It furnishes sugges- A printed copy of the specification and drawing of as these : 

tions for hours of in- any patent in the foregeing iist. or any patent in print _ . 

structive recreation. issued since 1863. will be furnished from this office for Rev. R. C. QUINN, D.D., Ph.D., Winn, Mo., MRS. R. C. YOUNG, No. 312 Indiana St., Law- 
Send for large Illustrated Circular Me ree der uea oe stave vie ameang eet says: “Your treatise is a revelation. It is far rence, Kan., wrtes: “Your instructions are 
nud complete Table of Contents Broadway, New York. Special rates will be given where in advance of anything of the kind that I have worth more than all the previous reading of my 


a large number of copies are desired at one time. ever seen.” life. The book is simply grand.” 


M UNN & Co., PuBLisHErRs, Canndian parents may now be obtained by the in- 


wentors for any of ene Wnvenbons named in be. fore. 
xoing hst. provided they are simple. at a cost of $45 each. 
Office of the SCIENTIFIC AMERICAN, iH com licated tne cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
361 BROADWAY, NEW YORK. York. Other foreign patents may also be obtained. 


W rite at once to 


NEW YORK INSTITUTE OF SCIENCE, Dept. M. R.16, Rochester, N. Y. 


Scientific 


Awericat. 


JUNE 23, 1900. 


AND 
LOSS: OF: LIFE 
AND 


INJURY 
TO-PERSONS 
CAUSED-BY 


RNS USSU Naa aia 


“Money Makes 
The Mare to Go.”’ 


Wrong again! It 
is fashion that is 
making the mare 
and the horse to 
o—Oout of fashion 
or pleasure driv- 
ing. Now-a-daysa 


WINTON 
MOTOR 
CARRIAGE 


takes the place of 
tbe horse in good 


Price $1,200. 
seciety. No more delightful sensation than a ride in 
one oftbese. Nothing safer, speedier or more econom- 


No Agents. 


ical. Hundreds are now in use. Hydro-Carbon System. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m:ide by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 118'2. Price 10 cents. 
For sale by MUNN & Ce., 61 Breadway, New York City, 
or by any bookseller or newsdealer 
TOU THEA AT OWI CUY 


2= GARDNER) Stock 


aces ¢. HBIsIYacO CHICAGO Mu ea, 


Automobile Patents 
Exploitation Company. 


UNDERTAKES :—he manufacture of Automobiles 
and Moter-Cycles. The examination of Automo- 
bile patents. To enlist ca pital for ihe development 
of inventions. 

FURNISHES:~—Specialists to make thorough exami- 
natlons of patents. Experts to test motors and 
automobiles. Opportunities toinventors to present 
properly their propositions to concerns willing to 
consider and to undertake the same. 

PURCHASES :—All meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 


Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 


WALTHAM WATCHES 


The best and most reliable 


timekeepers made 


or in any other. 


in this country 


‘* The Perfected American Watch’’, an illustrated book 


of interesting information about watches, will be sent 


free upon request. 


American Waltham Watch Company, 
Waltham, Mass. 


AS BERGE 
ied COVERINGS 


AUP, da \-) -) 3-9 fe}-3 ABSOLUTELY FIRE PROOF. 


ite (cm BLE. EASILY APPLIED, 


MADE IN SECTIONS Siglo) sje fate a eo) [cd 


FIT STANDARD PIPE BAe Marea en iss 
“ H.W. JONNS Pee ere} 


lA ACen cemaiLADELPHIA BOSTON - 


ASBESTOS MATERIALS. BSbTUDR ON pear Nit 
ROOFING MATERIALS. Ft xeug tlot NEE Vga iP es 


Co 
Ladies’ Watches § 


| All styles and sizes are shown in 
our Blue Book—Copy Free. 
New England Watch Company, 


37 Maiden Lane, New York. 
149 State Street, "Chicago. 


BLUE BOOK 
baat | 


on the main street as well as 


back alley by using 


GE SMALL MOTORS 


which cost nothing when not working. 


Write for information to 
GENERAL ELECTRIC Co., 


in a 


Main Office, SCHENECTADY, N.Y. 


A 
Remington 


CHARTER Gasoline Engine 
USED ttt sose 


Stationaries. Portables, 
Engines and Pumps. 


{2 State your Power Needs. 3 eas 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


1% to 3% Per Month 


Wemake a specialty of gilt edge Mining Stocks in 
such properties only as we have thoroughly investi- 
gated with our own experts and can recommend to our 
customers as dividend payers. Wehave yet to make 
our first mistake, and our custumers are receiving divi- 
dends of from 1 per cent. to 3 per cent. wonthly on such 
mining stocks as we have thus far handled as fiscal 
agents, witb large cash profit in selling value. 

Correspondence solicited from investors looking for 
largeinterest and absolute security of principal. 

Send for booklets of dividend payers. 


DOUGLAS, LACEY & CO., 


BROKERS AND FISCAL AGENTS, 
Dividend paying Mining Stocks a specialty 


66 Broadway and 17 New Street, New York. 


ACETYLENE BURNERS. 


We have the largest and best equipped factory inthe 
world for making genuine steatite Acetylene Gas burn- 
ers. Correctscientific principle. Quality and workman- 
ship guaranteed. 
st BE LINE TALC CO., Chattanooga, Tenn., U.S. A. 


HAVE YOUR CYCLE 
® re BIT TED WITH 


WITH THIS 
BUT PEDAL ONLY 35. 


OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coastiug becomes so safe and easy you do it 
€very chance you get. Your feet on the pedals 
ives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 


Our Acetylene Bicycle Lamp is superior in 
construction to any made. 


Illustrated pamphlet giving detailed information 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. 


Typewriter 


renders double the service 
of any other writing 
machine. 


The Austen Ghemical Research Go 


PETER T. AUSTEN, PH.D. Prest. and Manager. 


Experimental Investigation of ‘Technical Problems. 
Researcb Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization et 
Wastes and Unapplied substances. Reduction of Man- 
ufacturing Costs. Testing, Perfecting, Introducing aud 
Disposing of Processes and Products. Manufacturing 
Formulas. (8 Explanatory Circwar on Applicution. 


52 BEAVER STREET. NEW YORK. 


U.S. Government Sold 10,000 


ee Spanish Mauser Rifles& Carbines 


also 5,000,000 Ball Cartridges in chps. We bought them all. 
Before exporting them, we effer a limited number at retatl. 

F. BANNERMAN, 577 Broadway, New York. 
Catalog on request. Dealer in Military Goods and War Relics. 


BICYCLE TIRE REPAIRING.— THE 


Mending of Single Tube Tires.—A practical article illus- 
trating ‘the metbod of inserting patches and plugs witb 
pliers and pluggers, togetber with rubber band plugging 
and tbe use of puncture bands. 9 illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


—— = a —SSsSsSsSsSsSsSsSsSSSSSQqQqaaqaqaqaqaqjas 
WYCKOFF, SEAMANS & BENEDICT, 327 BROADWAY, NEW YORK. 
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A successful Acetylene Gas Automo- 
bile Lamp, using the same patented system 
of generatiun that has made the Solar Bi- 
cycle Lamp so successful. 


Automobile Lamps; to attacb in center 
of dash, $6.00 each. 


Carriage Lamps, $1:2.00 per pair. 
Dash Lamps, $7.00 per pair. 


These can be obtained at your dealers at 
this price, or from us, express prepaid. 


G# Send for our illustrated booklet. 


BADGER BRASS MFG. CO. 


Statien X, Kenosha, Wis. 


Eastman Kodak Co.’s 


BROWNIE 
CAMERAS 


—=$ 1.00 


yee Pictures 2{ x 2% 
—=S> inches. Load in Daylight 
A with our six exposure film 
cartridges and are so 
simple they can beasily 


OPERATED BY 
ANY SCHOOL 
BOY OR GIRL. 


Fitted with fine Meniscus 
lenses and our improved 
rotary shutters for snap shots or time exposures, 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 

Brownlie Camera, for 24% x 24% pictures, « 
Transparent-Film Cartridge, 6 exposures, 24% x 2Y, . 1S 
Brownie Developing and Printing Outfit, . 


THE BROWNIE CAMERA CLUB. 


Every boy and girl under sixteen years of age 
should join the Brownie Camera Crus. Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Camerasand every member 
of the club will be givena copy of our Photographic 
Art Brochure. No initiation fees or dues if youown 
a Brownie. Ask your dealer or write us for a 


REVERSING STEAM TURBINE.—PAR- 


son’s recently perfected turbine for boats. Illustrations 
showing details. © -optaled in SCIENTIFIC AMERICAN 

SUPPLEMENT, No, 1158. Price 1@ cents, by mail, from 
this office, and from ail newsdealers. 


Brownie Camera 
Club Constitution. 


EASTMAN * 
KODAK CO. 


Rochester, N. Y. 


Send a dotlar to your local 
Kodak dealer for a Brownie 
Camera. Lf there is no Kodak 
dealer in your town, send us 
@ dollar and we will ship the 
camera promptly. 


Cf. " For 2 GENUINE DIAMONDS 
and | AUSTRALIAN OPAL 


Moanted in a 14k. Solid Gold Ring. 
f The diamonds are white and bril- 
- liant and the opal is full of fire. 
We cut and polish precious stones 
>and manufacture gold mountings. 

We warrant all goods as represented 
or money refunded. We make all 
kinds of diamond jewelry, and will 
be pleased to give estimates on any- 


Exact Sizx. thi ea t fh 
Genuine Diamonds with LOE FOU UIA? esire o La Ber 


an Australian Opal or 
Genuine Turquoise 
(smaller size). 


DESOLA MENDES CO., 
Cutters ef Precious Stones, 
14 John Sty New York. 


A Telephone for $2.85 


A thorovghly good business telepbone for 
intercommunicating and ail jines one mile 
or Jess. Has induction coil, Jong distance 
transmitter, and reliable bell. Anyone can 
| pu ut it up with our directions. ibert 
lectric Co., 121 Liberty St., New Yor 


Point Blank Range for Hunting. 


'| The Only Hammerless Repeating Rifle. 


‘7.149 SAVAGE Hammerless Magazine Rifle 


y dele t>)e-om Vilas | SMOKELESS 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for large and small game. 
tS Write for Descriptive Catalogue A. 


SAVACE ARMS CO. 
UTICA, NEW YORK, U.S. A. 


ROADBUILDIN 


ACME ROAD MACHY CO 


AND SUbeTiES IER BESCRIPNO 


EVERY DESCRIPTION 
FRANKFORT N.Y. U.S.A. 


BATTERY 
WEIGHS 


vo. Ss. 
STORAGE BATTERY FAN, 


$15.00. CIRCULAR. 


AU varieties at iowest prices. Best hailroad 


THE U. S. BATTERY CO., 253 Broadway, New York. 
Track and Wagon or Stock Scales madr, 
Also 1000 useful articies, including Sates 


Seales Sewing Machines, Bicycles, Tools. etc. Save 


Money. ListsFree. CHICAGO SCALE Co., Chicago. II], 
THE VE RY 


JESSOP'S STEEL "seg" 


FOR TOOLS, SAWS ETC. 
W JESSOP & SONS L2 91 JOHN. ST. NEW YORK 


